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TO THE HIGHER EDUCATION COMMUNITY: 



The Field Review Edition of the Cost Finding Principles and Procedures 
Technical Report is being sent to the liaison person for each partici- 
pating institution. It is also being sent to those subscribing to 
our publ ications . 

The purpose .of this technical report is to present the preliminary 
principles and . procedures for identifying, measuring, distributing, 
and allocating cpsts. In addition, there is a discussion on the 
calculation of the cost of various types of outputs; i.e-, projects, 
courses, student credit hours, etc. The technical report has been 
prepared by the Center staff, working with a task force representing 
small colleges, community colleges, state colleges, and universities 
both privately and publ icly control led. 

The Field Review Edition is designed to convey to prospective users the 
preliminary principles and methodologies as conceptualized by the 
Center staff and a nine^member task force and subsequently reviewed 
and approved by an advisory review panel. We realize that this 
preliminary edition may have omitted important principles and 
procedures; therefore, your reaction as a user to this product is 
a very important step in the process of producing a viable and 
realistic first edition. We ask you to point out changes or 
corrections that v/ill improve the principles and procedures for the 
benefit of the user. Please circulate this edition within your 
institution to those who might be in the best position to review 
it critically and constructively. Any comments or suggestions on how 
the technical report can be Improved to serve the needs of the user 
will be appreciated. Written comments may be in the form of letters 
or as notations in the technical report returned to us. The sugges- 
tions received from throughout the higher education community will 
be reviewed and incorporated as appropriate in the first edition, 
which is scheduled for publication in the fall of 1972. You will 
receive a revised copy at that time. 




een Lawrence , Di rector 
National Center for Higher Education 
Management Systems at WICHE 
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Chapter I 
INTRODUCTION' 



The objective of the Cost Finding Principles Project is to develop a uniform 
set of standards, definitions, and alternative procedures that will use 
accounting and statistical data to find the full cost of resources utilized 
in the process of producing institutional outputs. This standard set of 
principles and procedures will allow for the development of cost data that, 
given careful consideration and assuming common data element definitions .and 
standard aggregation methodologies, can facilitate interinstitutional data 
exchange. In addition, if institutions calculate costs for a n^fnber of years 
using consistent procedures, such, costs might then be analyzed to explain better 
the variations in average costs and to determine incremental costs. The 
ultimate uses of a fully tested set of cost finding principles include the 
following: 

1. The use of full average and project cost as a means of "pricing" 
at given levels of operation 

2. The ability to calculate and analyze incremental costs for 
different levels or ranges of operation as an aid to internal 
resource allocations 

3. The use of average cost as an aid when exchanging program 
costs within and among institutions, in order to spotlight 
potential institutional problem areas that will require further 
analysis and possibly result in policy changes 



4. The use of both total cost and incremental cost as a starting 
point for cost Lenefit analysis (assuming the development of 
some means of identifying and measuring che ben^'^fits) 

5. Attainment of a better understanding of t')e cost of the educational 
process 

6. The provision of information on costs of various programs carried 
on by institutions of higher education 

7. Use by institutions of higher education and Federal, state, and 
local governments for planning purposes. 

The CFP Project, HEW Contract OS-70-129, operating within the National Center 
for Higher Education Management Systems (NCHEMS) at WICHE, is being conducted 
in two phases. Phase I was funded on June 8, 1970, and was designed to develop 
a preliminary set of standards, definitions, and alternative procedures that 
would use accounting and statistical data to find the full cost of resources 
utilized in the process of providing institutional outputs. Phase I products 
are: 

1. This Technical Report describing prel iminary principles and 

procedures for identifying , measuring, distributing, and allocating 
costs, and for determining the cost of various types of outputs 
(i .e. , projects, courses, student credit hours, etc.). Generally, 
the principles and procedures discussed in this paper include: 



a. Distribution of cost categories (i .e. , objects of expenditures) 
to the cost centers. In some cases, a crossover from the 
institutional expenditure accounts to a program classification 
(cost aggregation) " ture is necessary. The matching of 
expenditure accour^^ t ost centers will be accomplished by 
analyzing the activities supported by the expenditures and 
identifying the corresponding cost centers. In other cases, 
faculty costs may need to be distributed to cost centers on the 
basis of a faculty activity analysis or faculty assignment 
analysis. 

b. Allocation of the costs of the support cost centers to the 
primary cost centers. These allocations will be performed 
by utilizing a number of different statistical data elements 
(i.e., allocation parameters such as student credit hours, 
assignable square feet, expenditures , etc.). 

c. Procedures for determining the full costs of various program 
elements, such as courses and projects, and the average cost 
of program measures , such as student credit hours. 

2. A plan for testing the principles during Phase 11. 
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3, A set of computer programs and documentation that will facilitate 
the pilot test activities in Phase. II, 



The various principles and procedures that would be usable by a broad spectrum 
of institutions i and associating costs with activities and allo- 

cating the costs of support activities will be tested, analyzed, and refined 
during Phase II of the project. Through the testing of the various costing 
procedures and .methods , and based upon the judgment of the members of the 
task force listed below, a set of reasonable and practical cost finding prin- 
ciples and procedures will be recommended along with the rationale for using 
alternative methods where appropriate or necessary. The Phase II test will 
provide the opportunity for revising the principles and procedures and will 
incorporate any omissions that may have been overlooked during the initial 
developmental stage. 

Cost finding principles and procedures are being developed by NCHEMS in con- 
junction with a task force composed of representatives from nine institutions 
of various sizes and types. The task force mer^bers, along with the institution 
they represent, are listed below: , 



1 . Wallace C. Treibel 

2. James W. Stevens 

3. Michael M. Roberts 

4. Garland P. Peed* 



University of Washington 

Dartmouth Col lege 

Stanford University 

State Center Junior College 
District, Fresno, California 
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5. Maur.ice ;UeiTnan 

6. Peter Jegers 

7. Stephen F. Jablonsky 

8. Gary H. Hughes 

9. Marc E. Hall 

10. W. K. Boutwell , ^J5r. 
"^Technical Council Representative 



State University of New York College 
at Brockport 

University of California 

University of Illinois 

University of Utah 

State Center Junior College District 
(Fresno) 

State University System of Florida 



The recommendations of the task force are subsequently reviewed by the 
project advisory review panel consisting of the following members: 



1 ; Paul Wileden 



James W. White 



3. Susuma Uyeda 



4. 



5. 



6. 
7. 



Sheldon Steinbach 
Leon Schwartz 
Clarence Scheps 
J. Boyd Page 



8. D. Francis Finn 



9- Thomas Campbell 



National Association of State 
Budget Officers 

American Association of Junior 
Colleges 

U. S. Office of Management and 
Budget 

American Council on Education 

National Science Foundation 

Tulane University 

Council of Graduate Schools in 
the United States 

National Association of College 
and University Business Officers 

Association of American Medical 
Colleges 
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In addition to this extensive review process, several federally funded projects 
provide inputs to the NCHEMS Cost Finding Principles Project. 

, 5 . 



The Association of American Medical Colleges (AAMC) Cost Allocation Study 
has been in existence for a number of years. This project is concerned with 
examining various allocation techniques and allocation parameters. In 
addition, the AAMC has been highly concerned with faculty activity analysis 
as a means of distributing costs. The expertise derived from this research 
is helpful to the Cost Finding Principles Project. 

The Gradcost study, jointly supported by the Council of Graduate Schools in 
the United States (CGS) and the National Association of College and University 
Business Officers (NACUBO) and funded by the National Science Foundation is 
a companion study to the Cost Finding Principles Project. It was designed- 
primarily as a literature search to assess the present "state of the art" 
with respect to costing in higher education. The Cost Finding Principles 
Project relied on much of the work of the Gradcost group in surveying past 
cost studies. The result of that project, contained in two volumes entitled 
A Study of the Costs of Graduate , Education J represents an excellent compendium 
of the conceptual issues associated with the estimation and analysis of costs 
at institutions of higher education. It is worthy of review by those interested 
in the concepts of resource al location as wel 1 as those actually involved with 
performing cost studies. 

This research points out that while numerous cost studies have been con- 
ducted since the early 1920s, each approaches the problem of costing in 
a conceptually different way. One apparent heed perceived, by this survey 
which will be filled in part by the Cost Finding Principles Project is the 



establishment and acceptance of uniform standards, definitions, and proce- 
dures that will allow costing to provide a means to understand better the 
education process at an institution of higher education. The Cost Finding 
Principles f^roject will take into account past cost studies and the conceptual 
issues set forth by the Gradcost Study and, in light of this experience, 
develop a set of standard principles and procedures. 
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Chapter II 
DEFINITION AND USES OF COST DATA 

Cost Defined 

The term cost has man^^ different meanings M different people. For example, 
if one were to: try to determine the mst oT^a trip to Europe, there could be 
more than one ansv?fer« Does one inclide the value of the time spent on the 
trip; the depreciation of assets usecf such as. a car, camera, or luggage; the 
value of directions, «€r use of public facilities, etc.? The answers to these 
questions will va:r/ depending upon the intended uses of the cost information. 
The apparent cost of the European trip^ill filuctuate accordingly. 

Likewise, the terms "expense" and ""cos£"' h a va: been defined many different 
ways in accounting^, economics, and cost man ubIs. For example: 

1. In College-Bnd University Business /Administnati on "expenses" are 
defined ^ "charges incurred, whether paid, or unpaid, for operation, 
malisitenamce, and interest _and other charges: "for operating purposes 
during ttie current fiscal period." Costs aire nat defined in this 
text- 

2. In Cost FindiRi and Rate Setting jSpr Hasprtals "expenses" are 
defrimed as: 

expired costs, that is, costs lihat have been used or con- 
sumed in carrying on^gme actfyiS|y and from uhnch no 
measurable benefit swil* extend beyond the pr^ent. Cost, 



EKLC 



8 



then, is the monetary valuation applied to an asset or 
service that has been obtar-ed by an expenditure of cash 
or by a commitment to make future expenditure. When 
these costs are used or consumed in rendering services to 
patients, they are classified as expenses. 3 



However, costs and expenses were used synonymously in this 
study. 

3. The /feerican Heritage Dictionary of the English Language defines 

expense as "the cost involved in some activity; a sacrifice; a 

price. ,. .Cost is an amount paid or required in payment for a 
4 

purctiase." 



4. In the Matz, Curry, and Frank *s text on Cost Accounting the 
discussion on cost indicates that: 



An analysis. . .reveals that there are many types of cost. The 
historical meaning of the term "cost" is modified by such 
descriptions as direct, prime, indirect, fixed, variable, 
controllable, product, joint, estimated, standard, future, 
replacement, opportunity, imputed, sunk, differential, and 
out-of-pocket. Each modification impl ies a certain attribute 
which is important not only^to the cost accountant who uses 
the concept but also to business management to whom these costs 
must convey a specific meaning and message. 

An abstract definition of cost is not sufficient for an under- 
standing of the term. A cost must be understood in its rela- 
tionships to the purpose or purposes for which it is to serve. 
A request for cost data should often be countered by a question 
asking the ultimate use to be made of such data.^ 
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In another cost study a review of costs as viewed by economists 
resulted in the following conclusion: 



The concept of cost in economics has been defined in a number 
of fundamentally different ways: the aggregate of physical 
factors of production, the efforts or sacrifices of indi- 
viduals, the alternative product given up by use of factors 
of production, total (market) price of the factors or inputs. 
Some of these can be measured in terms of socially established 
values, while others are individualistic and therefore "sub- 
jective." Historically, the economist's concern with cost has 
been largely descriptive rather than normative. 6 



It should be quite clear from the above quotations that there are 
no absolute definitions of either the term "cost" or "expense." 
The term "cost" must be understood in its relationship to the 
purpose or purposes for which it is to serve. ^ 



Thus, in order to attain the objectives of the Cost Finding 
Principles Project, specifically the development of a set of 
uniform principles and procedures, there needs to be a standard 
definition for "cost." 

) 

CoQts^ for the purposes of Cost Finding Principles^ are defined 
as the measure in dollars of institutional resources used in the 
process of providing institutional outputs during a given time 
period. 
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Opportunity Cost' 



Opportunity cost, in the economic sense, is a benefit foregone. Any resource 
with alternative uses that is committed to the production of higher education 
outputs is a component of the cost of purchasing those outputs. If the 
resource is of a type that can be consumed in one account period, its opportu- 
nity cost may be equivalent to its market price, assuming a competitive market. 
If, on the other hand, the resource is an asset that yields benefits for mere 
than one accounting period, its market price will, be equivalent to the discounted 
sum of the opportunity cost of its services in each period of its expected life. 
Two important assets that are inputs to higher education are human and physical 
capital. To some extent the opportunity costs of both types of assets are 
reflected in institutional expenditures. Wages and salaries, for example, 
represent compensation of labor services for opportunities foregone, while 
in some cases rentaT of physical assets represents similar compensation for 
the services of these assets. 

In two important respects, however, opportunity costs of both human and 
physical capital are not reflected in costs at the institution. First, 
students who forego alternative employment in order to undertake educational 
activities bear the sacrifice of earning from the employment foregone. 
There are two components of the potential earning sacrifice by students' 
The largest component, of course, is the, personal or disposable income that 
remains after taxes. The second component is social or public, in nature, 
i.e., the potential contribution to tax revenues that are foregone. 
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The second type of opportunity costs that are not reflected in costs at the 
institution relates to physical capital. Many forms of physical capital are 
employed by institutions of higher education. However, under capital budgeting 
systems commonly used in higher education, the opportunity cost either in the 
sense of interest on original cost or in a sense of current lease value of 
these assets is often not taken into account. 

Opportunity costs of physical capital may be represented by either the annual 
lease value or the annual interest on the capital value, whichever is higher. 
Construction or purchase of facilities by'insti tutions of higher education is 
usually financed directly through the institution by traditional sources of 
funds: industry or alumni donation, legislative appropriation, tuition,, and 
fees. The interest foregone on the funds involved is- usually borne directly 
by the funding agent itself and is not figured in the actual institutional 
capital budget. This, of course, may not be true in the case of bond financed 
capital facilities, nor will it be true in the case of leased facilities. How- 
ever, to the extent that facilities are financed by direct capital grants, the 
interest cost of such grants is a social cost not reflected in institutional 
expenditures, making the problem of measuring and evaluating actual capital costs 
difficult. 

The concept of opportunity cost is sound and in some cases may be a useful tool 
for planning purposes. However, in most cases 'it is a difficult concept to imple- 
ment at all institutions on a uniform basis because of the difficulty of measuring 

r 
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"market value" or determining the benefit foregone. For this reason, the Cost 
Finding Principles and procedures do not incorporate this concept. 

Impi ici t Costs 

.The resources used will include such typical factors of production as faculty 
and supporting staff, supplies and expense^ and capital assets. The dollar 
cost will be measured in terms of the price paid for resources used during 
a given period by the institution, excluding those costs of resources primarily 
intended for use by others and utilized by the institution only incidentally 
(e.g.., city maintained public roads, fire and police protection , and publ ic 
libraries). These implicit costs measure resources partially utilized by 
higher education institutions, but not paid for by them. In many cases where 
the use of these resources is substantial, it would be worthwhile within the 
institution's internal program review and decision-making process to determine 
what the cost would be if the institution suddenly had to provide the services 
itself. This kind of information, along with a general awareness of im[3licit 
costs, is a necessary part of comparing interinstitutional cost data since it 
partially explains why costs vary among institutions . 

Knowledge of implicit costs may be important for certain institutional decision- 
making purposes. .Depending on the intended use of the cost study ^ certain 
implicit costs should be included when it is practical and feasible to measure 
them. 
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A few examples of implicit costs that an institution may wish to consider are: 

1. Contributed services by medical doctors 

2. Services rendered by post doctoral staff 

3. Donated computer services 

Average versus Incremental Costs 

Historically 5 institutional cost studies have been used primarily as a means 
for justifying requests for funding. In the process of seeking funds, higher 
education administrators employed costs, however obtained, as an indicator of 
educational value, implying that cost studies were in essence the process by 
which higher education administrators valued outputs for their constituencies. 
Cost studies have become an important part of the budgeting and resource 
acquisition process because they were used to develop budgeting formulas. 

The fact that cost studies became such an integral part of the process by 
which support was negotiated put constraints on the. nature of information that 
was gathered. Since budgets were typically negotiated in lump sums rather tha 
in increments over previous levels of support, funding agencies tended to be 
most interested in knowing what the total cost of running the institution 
would be. As a result, cost studies tended to focus on total costs or total 
cost per student rather than incremental costs, the cost of changing the level 
of enrollment from one year to the next. Given the predominant historical 
use of cost studies, it is not surprising that the procedures used tended to 
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focus on total actual costs of various educational outputs rather than on the 
way in which these costs varied with outputs. 

The average cost is defined as the total cost divided by some unit such as 
student credit hours, full time equivalent students, etc. Average or unit 
cost describes what goes on at one particular level of output, but may not be 
an appropriate indicator of costs at another level. Incremental costs, on the 
other hand, are equal to the chcinge in total costs that result from going from 
one level of output to another. Thus, many management decisions tend to con- 
sider "incremental costs" — the cost to the institution of adding or deleting 
a program or program element. For example, the "incremental cost" of a new 
student major may be small, requiring only a few faculty and no new facilities. 
Since the new major uses the resources of other departments and, perhaps, the 
resources of the parent department, then the "average cost" is usually similar 
to other student majors. Economists use the term "marginal cost" to mean 
the cost of producing one more item, and marginal and incremental costs have the 
same meaning when referring to the same "one more item." Hcvever, marginal cost 
in the strict theoretical sense means one more unit of outpui, while incremental 
cost frequently refers to a program or project involving more than one unit. 
Thus, one could say, "The incremental cost of the new computer science depart- 
ment will be $346,000," and at the same time say, "The marginal cost of a 
computer science major is $25, while the average cost of a computer science 
major is. $4, 800 per year." 
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Assuming that changes in- the level of output occur from year to year, average 
cost can be utilized as the basis for determining incremental costs. Table 1 
and Figure 1 (page 17) explain this relationship: 



TABLE 1 

Incremental and Average Costs 



(A) 


(B) 


(c) 


(D) 


(E) 


(F) 


(G) 












Average 




Production 








Number of 


Cost per 


Average 


Level or 




Total 


Incremental 


Incremental 


Incremental 


Cost per 


Year 


Degrees 


Cost 


Cost 


Degrees 


Degree 


Degree 












(F = D^E) 


(G = C-iB) 


I 


100 


,130,000- 








1,300 








^]>70,00G 


100 


700 




.11 


200 


200,000< 








1 ,000 








^220,000 


100 


2,200 




III 


300 


420,000< 








1 ,400 








^30,000 


200 


1 ,650 




IV 


, . 500 


750',000< 








1,500 








^210,000 


100 


2,100 




y 


600 


960,000< 








1,600 








^335,000 


100 


3,350 




VI 


700 


1 ,295,000^ 








1 ,850 



*Ad justed to current dollars 



From Table 1 and Figure 1 (page 17), it can be seen that for Production Levels 
I and 11, average cost per incremental degree is less than average cost per 
degree. Beyond Production Level 11, however, the law of diminishing returns 
has set in, so that the Incremental costs for additional output are greater 
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than average cost per degree at the level of output already attained. Thus, 
this example reflects the fundamental link between total, av^^erage, and incre- 
mental costs. If incremental costs are less than average costs, then average 
costs wrTIi fall with the production of additional outputs. If, on the other 
hand, incremental costs are greater than average costs, average costs will 
increase with the production of additional outputs. 

This example illustrates the fact that average cost information, if calculated 
consistently over time, my in fact be used to convey certain "incremental 
information" about whether average costs appear to be consistently increasing 
or decreasing at different levels of output. 

C urrent Expenditures 

Current expenditures, as defined in most fund accounting systems for higher 
education represent payments made within an accounting period for faculty 
and staff salaries, and other forms of compensation; consumable supplies and 
materials, services and other costs of operations ; as well as expenditures 
for equipment.^ Within the Cost Finding Principles Project, current costs 
are part of total costs but not all current expenditures will be included 
because expenditures do not .always coincide with use of the resources. Thus, 
short accounting periods would produce significant distortions of operating 
costs. For example, office supplies used throughout the year could be distri- 
buted to faculty members at the beginning of the year. Clearly, this is not 
September's cost. Most institutions use a fiscal year as the basic accounting 
period for costing, though shorter periods of time (e.g., a month for payroll 
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and a quarter for fraaioctal steiiiraments) are used for fund ci^counting and 
financial control. irar:;SOffi extesrt, fiscal year accounting ^avoids the- disparity 
between the cost of resiaaraes ulMAzed and the institutional cash flouv inherent 
in shorter time periods. The Ckni Finding Principles Project will utilize fiscal 
year data in its testingi riiethodratagies in order to dampen the time disparity 
between true cost inmrr^rjie ancD.eash flow. 

Joint Product Costs 

Joint product costs are costs that are incurred in association with an activity 
that in turn produces outputs for more than one program (i.e., joint products). 
The most frequently cited example of a joint product cost is the salary of a 
faculty member who is engaged in a research project that has instructional and 
research outputs. 

In order to determine accurate unit costs related to output units (within 
cost centers), it is necessary , to analyze the resource mix within the cost 
centers. Since approximately 70 per cent of institutional cost is for salaries, 
it appears reasonable to spend considerable effort in determining joint product 
costs within salary expenditures. One approach would be to perform an historical 
faculty activity analysis, which wouTd attempt to identify how the faculty 
spent its time by cost center within a given time period. 

Another approach would be to perform a faculty assignment analysis, which 
would indicate howrtlm ifacul^^'s time is to be anotte±:t® cost centers. The 
underlying assumptmoin v#thin Ihe assignment analysis ts itet a close correlation 
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exists between assignments and activities (i.e.,, faculty members distribute 
their time in approximately the manner expected). Both alternatives will be 
described and tested within the Cost Finding Principles Project- 

Transfer Payments 

Transfer payments represent funds received by the institution from government, 
business and other source^* which are subsequently distributed to third 
parties. These funds do not represent direct payment for services rendered 
by the institution. For example, institutions administer many student financial 
aid funds. The institution receives and then disburses these funds to students. 
This part of the transaction is analogous in type to social welfare and should 
be considered as a transfer payment, not as revenue or expense (though the 
cost of admini stering student financial aid would be an expense). 
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Chapter III 
INSTITUTIONAL DATA SOURCES 



The Accounting System 



Most institutions of higher education follow the accounting principles and 
procedures contained in College and University Business Administration . These 
principles and procedures were developed according to the concept that accounts 
should be arranged and classified so that funds having like characteristics 
and restrictions will be reported in appropriate fund groups (See Appendix A). 



A fund is established to carry on specific activities or attain certain 
objectives in the operation of an institution, either at the discretion 
of a governing board or in accordance with regulations or limitations 
imposed by sources outside the institution. In order to ensure observ- 
ance of limitations and restrictions placed on use, a separate account 
must be maintained for the balance of each fund, it must reflect the 
results of its transactions or operations. For reporting purposes, 
funds subject to simi lar restrictions , or available for like purposes, 
should be assigned to a fund group, and each fund group should be treated 
as a separately balanced entity. ..The usual fund groups are: current 
funds, loan funds, endowment and similar funds, annuity and life income 
funds, plant funds, and agency funds. "10 



The accounting system based on the principles and procedures ;described in 
Co'Tleqe and University Business Administration shows expenditures by function, 
organizational unit, and object, such as salaries, supplies and expenses, and 
equipment. The two primary purposes of the system are: 



1. To satisfy the institution's fiduciary responsibility to t:ts 
funding sources 
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2. To report to the decision maker, who has allocated scarce resources, 
his progress in adhering to his original budget. 

Another, but secondary* purpose is the classification of costs by activities 
and objectives (functional classification); however, the emphasis is on insuring 
that funds are being spent in accordance with the restrictions of those providing 
the funds, thus meeting the institution's fiduciary responsibilities. In other 
words, the typical system is designed to provide an efficient means of reporting 
expenditures to those entities providing funds and, at the same time, account 
for expenditures on the basis of the activity supported by attaching identifying 
codes for such "functions" as instruction, research, general administration, 
and student services. 

A distinction should be made between cost accounting and cost finding (as 
reflected in the Cost Finding Principles Project). Cost accounting applies 
the principles of accounting in the determination of unit costs of production 
and promptly . provides management with unit cost information that can be used 
to interpret expenditures incurred in the operation of the business. Cost 
finding, on the other hand, is required in institutions where unit cost data 
are not already a by-product and available through the ordinary accounting 
operations of the organization. The cost finding process requires that the 
cost finder analyze accounting data as well as other data available within 
the institution in order to identify and to allocate all costs of activities 
conducted by the institution. 
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i&a t i sttral Data El em e n t s 



Mfelle tihe institutional accounting system is the primary source of data for 
tihe Cost Finding Principles Project^ several other types of data may be 
raqaired to complete the cost finding process. 

^reug these types of data are: 

1 . Student data 

a. Credit hours 

b. Contact hours 

2. Facilities data 

a. Inventory data 

b. Utilization data 

3. Employee data 

a. PTE employees 

b. FSE faculty 

4. Budget data 

a. Total budget 

b. Total operating expense 

Each of thest^ data types as well as others that may be available, such as 

library utilization, will be used in the Cost Finding Principles Project as 

the anocotion parameters necessary for allocating support program costs to 

11 

appropriate cost centers. 
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Chapter IV 

A PROGRAM CLASSIFICATION STRUCTURE. (PCS) 
PCS and the Cost Finding Principles Project 

The functional and organizational classifications found in the accounting 
system do not provide the detail needed for the Cost Finding Principles Project. 
The existing accounting system emphasizes the stewardship aspect of fund 
accounting and does not give the cost in terms of total resources utilized; 
for example, it includes capital expenditures and transfer payments but does 
not contain depreciation costs. In addition, the primary functions do not 
reflect the cost of support functions and thus the full cost of the primary 
activities is not provided. 

Since academic departments are involved in markedly different activities, they 
are not useful cost centers for cost study purposes, (e.g., a microbiology 
academic department would contain the quite different costs of providing 
instruction at the Ph.D. level, as opposed to the cost of providing instruc- 
tion at the lower division level 

Costs need to be grouped in a olassifioation system (i.e.^ cost aggregation 
structure) that identifies and categorizes the activities of higher education 
institutions at a level of detail that results in cost centers that contain 
relatively horrjogeneous activities. 
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The Program Classification Structure (PCS), developed by the National Center 
for Higher Education Management Systems (NCHEMS) , expands upon the functional 
classification found in present accounting systems and provides a format to 
include the detail necessary for cost analysis. (See Appendix B for a more 
detailed description of the Structure.) 

Programs and Program Elements 

For the purposes of the Program Classification Structure, a program can be 
considered a set of program elements serving a common objective. The assign- 
ment of program elements to programs is based on the "primary intent" of the 
-program element (i.e., the basic purpose Or major reason for establishing and 
maintaining the program element). Programs are structured so that program 
elements that produce similar outputs are included within the same program. 

For these purposes, a program element may be thought of as a collection of 
resources, technologies, and policies that, through their integrated operation, 
produce goods or services, i.e., an output that is of value to the organization 
because it contributes to the achievement of an institutional objective. The 
program element represents the smallest unique collection of resources that 
are output-producing activities. An instructional course is an example of a 
prognam element. For instance, Introductory Physics is: 

1. A collection of resources and technologies (e.g., faculty, 
technicians, labs, and equipment) 
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2. integrated through a series of activities (e.g., lectures, 
labs, discussion sessions) 

3. in a manner defined by a set of policies (e.g., lecture 
outline, lab manual, text); 

4. to produce a specific output (e.g., an increased level 
of knowledge of the basic principles of physics for one 
or more students) 

5. that contributes to an institutional objective (e.g., 
provide knowledge and learning). 

Primary and Support Programs 

The Program Classification Structure groups campus programs into two major 
types: primary programs and support programs. The primary programs contain 
the activities directly related to the accomplishment of the primary missions 
of the institution (e.g., instruction, research, and public service). Support 
programs contain those activities that are necessary or vital for the success- 
ful operation of the primary programs. Support programs have been structured 
in a manner that facilitates the allocation of their costs to the primary 
programs. 

The traditional functions of higher education have beeii retained in the Program 
Classification Structure: Instruction, Research, and Public Service are 
classified as Primary Programs. Libraries, Administration, and Student 
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services are considered part of the Support Programs. Following is a list 

of major programs used in the Program Classification Structure. (See Figure 2, 

page 28.) 



Primary Programs 

Code 

1 Instruction Program 

2 Organized Research Program 

3 Public Service Program 

Support Programs 

Code 

4 Academic Support Program 

5 Student Service Program 

6 Institutional Support Program 

7 Independent Operations Program 



Institutions of higher education obviously have certain objectives in common. 
Basic to all institutions of higher education is that they offer some form 
of postsecondary instruction and most institutions award degrees or certificates 
as an indicator of the level of proficiency achieved by the student. Thus, 
instruction leading toward a formal degree or certificate appears to be a 
primary objective common to most institutions of higher education. The 
instruction program consists of those program elements whose outputs are 
primarily eligible for credit in meeting specified formal curricular require- 
ments, leading toward a particular degree or certificate granted by the 
^ institution; 
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In addition to the instruction program, many institutions allocate a signi- 
ficant portion of their resources in support of research activities. The 
primary objective of an organized vesearoh progrm is the creation and dis- 
semination of new knowledge. It consists of program elements that have been 
SFecifically organized to produce research outcomes either commissioned by an 
agency external to the institution or authorized by an organizational unit 
within the institution. 

Institutions conducting organized research may choose to engage only in 
projects that also contribute to the achievement of other objectives, e.g.» 
the graduate instruction program. One of the major spillover benefits of 
the organized research program, therefore, is the opportunity it provides for 
research activities that are essential to high quality graduate instruction 
and faculty development. The existence of these spillover benefits may have 
important cost-reducing effects on the instructional program. Nevertheless, 
despite these interactions, the organized research activities should be 
identified as distinct programs since the primary intent of the research 
activities is the achievement of research outcomes (new knowledge) specified 
by the commissioning agency or internally. It should be recognized that the 
"primary intent" principle, while useful as an initial test for classifying 
program elements, should not preclude institutional analysis or special 
studies to determine more explicitly the joint contribution to products. (See 
Appendix D on faculty activity analysis .) This is of particular concern in 
the area of -organized research where there may be significant joint contribution 
toboth instruction and research objectives. 



Many institutions of higher education provide services to clientele external 
to the Institution, i.e., the general public. Public service program elements 
are established to make available to the public the various unique resources 
and capabilities of the institution. The objective :yf puhlio sevv-Loe program 
is to provide such services as continuing education that are beneficial to 
groups external to the institution. Such benefits may bd cultural or economic 
and may be directed toward individuals, common interest groups, or larger 
communities. 

Typically, institutions establish program elements to provide services that 
are vital to the processes of the primary programs. The objectives of the 
aaademla support program d.Te to provide support services that are an integral 
part of the operations of the primary programs. These are defined as the 
preservation, maintenance, and display of the current stock of knowledge (i.e., 
libraries, museums and galleries), the provision of various services and 
capabilities for the primary programs (i .e. , audio visual , computing, and 
ancillary support), academic administration, and course and curriculum develop- 
ment. 

The overall objective of a student serv-tae program is to contribute to the 
student's emotional and physical well-being and his intellectual, cultural, 
and social development, such as intramural athletics, outside the ">ntext of. 
the formal academic program. The student service program attempts to achieve 
this overall objective by: (a) enhancing the student's effectiveness as a 
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student; (b) expanding the dimensions of the student's educational experience; 
and (c) providing the necessities and conveniences for the physical and 
emotional well-being of students. 

In higher education, cis in any organized system, program elements have been 
established to provide those services that are necessary to maintain and 
sustain the organization, such as physical plant operations. The institutional 
support program consists of program elements that provide operational sup- 
port for the day-to-day functioning of the organization. The overall 
objective of the institutional support program is to maintain the institution's 
organizational effectiveness and continuity- It does this by: (a) providing 
planning and executive di rection ; (b) providing efficient administrative and 
logistical services; (c) maintaining the quality of the physical environment; 
(d) enhancing relationships with the institution's constituencies; and (3) 
providing necessities and conveniences for faculty and staff. 

In addition to the above programs col leges and universities often engage 
in activities that are independent of the existence of an institution of 
higher education. The independent operations program is established to collect 
those program elements thdt may be viewed as not related directly to the 
objectives of an institution of higher education. 
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Chapter V 

PRELIMINARY COST AGGREGATION STRUCTURE 

The Program Classification Structure will be used as the basis for the establish- 
ment of the Cost Finding Principles cost aggregation structure. This will be 
done by aggregating the activities in the various programs of the PCS to levels 
that result in cost centers that contain relatively homogeneous activities. 
The preliminary cost aggregation structure that follows will be tested at the 
pilot institutions in order to determine the appropriate level of. detail within 
the PCS needed for cost finding purposes. 

Note: The cost centers are listed in reverse numerical order to facilitate 
the use of the recursive allocation technique described in Chapter VII. 
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Cost Center 



Code 


C.(Sl iSHifeer Name 


*0 0 XXXX 

\J m yj 9 /\/\/\/\ 


CeiotrsE? Administration-Mul ti campus 


6 7 8185 


Develjopment 


6 7 8180 


Communi ty Rel ations 


6.7.8175 


Alumni Relations 


6.6.7340 


Faculty Retail Services 


6.6.7330 


Faculty Housing Service 


6.6.7320 


Faculty Health Service 


6 6 7310 


Faculty Food Service 


**6 5 9699 


Faci 1 i ty Rental 


**6 5 9698 


Depreciation for Equipment 


**6 5 8900 


Depreciation for Buildings 


6 5.8430 


Landscaping + Grounds Modification 




Faci 1 i ty remodel i ng 


6.5.8340 


Custodial Services 


6.5.8330 


G ro u n ds ilfeiirn ten an ce 


6.5.8320 


Bui 1 dra^KsEitntenance 


6.5,8310 


Utilitf^ 


6.4.8260 


Transj[mi:*3u2i1rion Services 


6.4.8253 


Printiirg::^^ Reproduction 



*XXXX refers to the funcEiOTal codings listed under PCS program 6.0, 
Institutional Support, 

**A cost center created temporarily to accumulate costs that ultimately 
will be allocated to other cost centers. There is no corresponding program 
subcategory in the PCS. 
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Cost Center 

Code Cost Center Name 

6.4.8252 Telephone & Telegraph 

6.4.8251 Mail & Distribution 

6.4.8240 Purchasing & Matls. 

6.4.8170 Environmental Health & Safety 

*6.3.9699 Fringe Benefits 

6.3.8230 Employee Personnel & Records 

6.3.8220 Student Admissions and Records 

6.3.8165 Space Maiiagemant 

6.3.8160' Administrative Support 

6.2.8210 Financial Operotions 

6.2.8150 Investments 

6.2.8140 Fiscal Control 

6.1.8190 Institutional Membership Dues 

6.1.8130 Legal Services 

6- 1.8120 Planning & Programming 

6.1.8110 Executive Direction 

5.5.7400 Special Student Services 

5.5.7340 Student Retail Services 

5.5.7330 Student Housing Service ■ 

5.5.7320 Student Health Service 



*A cost center created temporari ly to accumulate costs that ultimately will 
be allocated to other cost centers. There is no corresponding program sub- 
category in the PCS. 
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Cost Center 

Code Cost Ceniter Name 

:5-5.7310 Student Food Services 

5.4 STUDENT FINANCIAL AID SUBPROGRAM 

5.4.0000 Central unit that services all disciplines 

5,4.00xx Centrally provided service (00) 

disaggregated by functions (xx) 

5-4-xxOO All functions (OQ) related to a HEGIS 

disci pl'^ine category (xx) 

5-4-XX50 Financial Analysis and Counselling 

5-4-xx70 File Maintenance and Records Preparation 

5,4,9500 Other Student Financial Aid 

5,3 COUNSELING iSND CAREER GUIDANCE SUBPROGRAM 

'5.3-0000 Central unit that saervices all discrplines 

5.3.00XX Centrally provided service (00) 

disaggregated by functions (xx) 

5.3.XX00 All functions (00) related to a HEGiS 

discipline category (xx) 



5.3.XX50 Student Personnel Counseling (includi 

disciplinary counseling) 

5.3.XX60 Career Qiri dance Service (iiRrcludirng 

vocatlional testing) 

5-3.XX70 Placement Service ,i 

5,3-9500 Other Student Counsel ing and Career Guidance 

5,2 SUPPLEMENTARY EDUCATIONAL SERVICE SUBPROGRAM 

5,2-0000 CentraT unit that services al 1 discipl ines 

5,2-OOxx • Centrally provided service (00) disaggregated 

by functions (xx) 
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Cost Center 
Code ^ 

5.2.XX00 
5.2..XX50 

5.2.XX60 

5.2.XX70 

5 . 2^;xx80 
5.2;.a500 
5.1 

5.1.7200 
5.1.7100 
5..a.( 



Cost Center Nam e 

All functions (00) related to a REGIS 
dtscipl ine category (xx) 

Tutorially organized individual education • 
assistance in a specified discipline; 
e.g., statistics, chemistry 

Preparatory--Prehigher education instruction 
provided to matriculated students 

Short courses for matriculated students, e.g., 
FOUTRAN programming, speed reading 

Cooperative student learn-img: (e.g. , free university) 

Oither Supplementary Educational Service 

SOCIAL AND CULTURAL DEVELOPMENE SUBPROGRAM 

Intercollegiate Athletics 

Student Development 

Dean; of Students 



4.7.XXXX 
4.6.XXXX 
4.5 

4.5.0000 
455. 01 XX 
4.'5.02xx 



COmSE AND CURRICULUM DEVELOPMENT SUBPROGRAM (by 
:HEGIS discipline subcategory) 

ACSDEMIC ADMINISTR;\TI0M and personnel DEVELOPMENT 
SUBPROGRAM (by REGIS discipline subcategory) 

ANCILLARY SUPPORT SUBPROGRAM 

Central unit that services all disciplines 

Agriculture and Natural Resources 

Architecture and Environmental Design 



4.5.08XX 



Education (e.g., laboratory school) 
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4.5.12XX 



Realt.h Professions (e. g. , teaching hospital) 



36 



Cost Center 

Code Cost Center Name 

4.5.55XX Public Service Related TFechnologies 



4.5.9400 Other Ancillary Support 

4..4 COMPUTING SUPPORT SUBPRQ:GH» 

4.4.0000 Central unit that serm.CBS all disciplines 

(e.g., one central cDnrputer center) 

4-4.00XX Centrally provided serwiice (00) 

disaggregated by functions (xx) 

4.4.XX00 Air functiions (0;0;) nefeted to a HEGIS 

discipliline category 

4.4.XX50 Computer Center Admiiin^isteKrat ion 

^4.xxJ60 Systems Maintenance andiiDevelopment 

(Hardware and Software;;) 

■^.r4..xx70 Systems Analysis and ^BmDgramming Support 

(user oriented) 

4:.4.xxao Computer Operations 

-4;^4.xx90 Data Preparation 

41.4.9400 Other Computing Support 

-41:3 AUDIO VISUAL SERVICES SUBPROGRAM 

*.3.0000 Central unit that services all disciplines 

(e.g., one central Tibrary) 

4:,3.00xx Centrally provided service (00) 

disaggregated by functions (xx) 

4.3.XX00 All functions (00) related to the HEGIS 

discipline category (xx) 

4.3.XX50 Management/Administration 
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Cost Center 

Code Cost Center Name 

4.3.XX60 Generaf Support Operations 

e.g.„,, Acquisitions 

lEinding and Mending 

'Cataloging 

[Circulation 

JLoan and Rental Services 
IReference and Information Services 
Reserve 

Shipping and Receiving 

4.3.XX70 GenerciT Production Services 

e.g. , Art 
Audio 

Displays and Exhibits 
Material Preparation 
Motion Pictures 
Still Photo 
Television and Video 

4.3.XX80 Special and Naiiied Collection 

4.3.9400 Other Audio Visual Services 

4.2 MUSEUMS AND GALLERIES SUBPROGRAM 

4.2.0000 Central unit that services all disciplines 

(e.g.j one central library) 

4.2.00XX Centrally provided servtce (00) disaggregated 

by functions (xx) 

4.2,xx00 All functions (00) related to the HEGIS discipline 

category (xx) 

4 . 2 . xx50 Management/ Admi n i strati on 

4.2.XX60 General Support Operations 

e.g. 5 Acquisitions 

Binding and Mending 

Cataloging 

Cfiriaulation 

Loan and Rental Services 
Reference and Information Services 
Reserve 

Shipping and Receiving 
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Cost Center 

Code Cost Center Name 

4.2.XX70 General Production Services 

e.g. , Art 
Audio 

Displays and Exhibits 
Materi al Preparati on 
Motion Pictures 
Still Photo 
Television and Video 

4.2.XX80 Special and Named Collection 

4.2.9400 Other Museums and Galleries 

4.1 LIBRARIES SUBPROGRAM 

4.1-0000 Central unit that services all 

disciplines (e.g., one central 
library) 

4.1.00XX Centrally provided service (00) 

disaggregated by functions (xx) 

4.1.XX00 AlVfunctions (00) related to the HEGIS 

discipline category (xx) 

4.1-XX50 Management/Administration 

4.1-XX60 General Support Operations 

e.g.. Acquisitions 

Binding and Mending 

Cataloging 

Circulation 

Loan and Rental Services 
Reference and Information 

Services 
Reserve 

Shipping and Receiving 

4.1.XX70 General Production Services 

e.g., Av^t 
Audio 

Displays and Exhibits 
Material Preparation 
Motion Pictures 
Still Photo 
Television and Video 
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Cost Center 
Code 



4.1 .xx80 
4.1.9400 



Cost Center Name 

Special and Named Collection 

Other Libraries 



Cost Center Level 



3.3.XXXX 
3.2.XXXX 
3 J .xxxx 



COOPERATIVE EXTENSION SERVICE SUBPROGRAM 



COMMUNITY SERVICE SUBPROGRAM 



CONTINUING EDUCATION SUBPROGRAM 



HEGIS Discipline 
Subcategory 

HEGIS Discipline 
Subcategory 

HEGIS Discipline 
Subcategory 



2. 2. xxxx 
2.1. xxxx 



INDIVIDUAL OR PROJECT RESEARCH SUBPROGRAM 



INSTITUTES AND RESEARCH CENTERS SUBPROGRAM 



HEGIS Discipline 
Subcategory 

HEGIS Discipline 
Subcategory 



1 .4. xxxx. XX 
1 -3. xxxx. XX 
1 .2. xxxx. XX 

1 . 1 .xxxx. XX 



EXTENSION INSTRUCTION SUBPROGRAM 

SPECIAL SESSION INSTRUCTION SUBPROGRAM 

OCCUPATIONAL AND VOCATIONAL 
INSTRUCTION SUBPROGRAM 

GENERAL ACADEMIC INSTRUCTION SUBPROGRAM 



Program Sector 
Program Sector 
Program Sector 

Program Sector 
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Chapter VI 
DISTRIBUTION OF COST CATEGORIES 



The first niajor step in the cost finding procedures is to distribute costs 
to. all cost centers. The purpose of these distributions is to refine the 
institutional accounting data in order to be able to start the allocation 
process. This will require adjusting the accounting expenditure data provided 
by the accounting system through special analyses that vn'll be discussed in this 
section. 

Distribution 

Distribution is the process of attributing cost categories to a given activity 
in a manner that measures resources utilized by that activity. 

It is important to note that the distribution definition used in Cost Finding 
Principles provides for the distribution of cost categories to all activities, 
including those contained in support cost centers as well as those contained in 
primary cost centers. All costs must be lodged somewhere in the cost aggregation 
structure based on resource utilization prior to any consideration of allocating 
support cost centers. This may be done by crossing over aggregation structure 
(see Appendix C for details) or by relying upon statistical data or a 
combination of the two methods. 
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Cost Categories 



A cost category is a class of expenses representing a type of resource utilized. 
The major categories of cost are. defined as follows: 



1. Salaries and Wages - The gross cash salary of the individual from 

all institutional sources before deductions or 
exclusions, together with all staff benefits, 
directly and expl icitly identifiable with the 
individual as to dollar amount and value, e.g., 
employer's PICA contribution, employer's con- 
tribution to TIAA-CREF or other retirement fund, 
employer's share of medical , hospital , accident, 
or life insurance premiums, and market value of 
goods or services provided to an employee for 
personal use or consumption. 

2. Suppl ies and 

Expense - All operating expenses other than salaries 

and wages. 

3. Capital Assets - The land, buildings, and equipment owned and 

utilized by an institution. 



Salaries and Wages 



A common method for distributing salaries and wages is the faculty Activity- 
Assignment Analysis (FAA). Currently, the National Center for Higher Education 
Management Systems (NCHEMS) is developing standard procedures for analyzing 
faculty activities- and techniques for collecting data that will serve as a 
foundation for the distribution of faculty resources to cost centers. The 
underlying concept incorporated into this FAA approach is that activities wi!1 
be identified with programs in terms of their contribution to program outputs. 
For example, a faculty member teaching a particular course may indicate that 
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the course-related activities contribute 90 per cent to the Instruction Program 
and 10 per cent to the Research Program. The outcome of the FAA project will 
provide guidel ines and procedures that will be utilized by many institutions 
not only for Cost Finding Principles, but also for faculty work-load studies. 
A condensed version of the Faculty Aotivitn Analysis Procedures Manual can be 
found in Appendix D. These procedures are preliminary and will be reviewed, 
tested, and revised by the FAA Task Force. Cost Finding Principles will in- 
corporate any changes as they are made and will include a final version. 

One of the problems in any faculty activity analysis is defining who are 
"faculty." NCHEMS has been engaged in an effort referred to as the Manpower 

TO 

Accounting Manual project. ^ The purpose of this effort is to provide a compre- 
hensive and systematic set of categories whereby the staff assignments of an 
institution, including the faculty, may be identified with occupational activities 
and institutional programs. The current approach defines seven broad occupational 
activity categories that are appropriate across all institutional programs as 
defined by the PCS. The assignment classifications are: 

1 .0 Executive, Administrative, Managerial 

2.0 Instructional 

3.0 Professional 

4.0 Technical 

. 5.0 Office 

6.0 Crafts and Trades 

7.0 Service 
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For the purposes of the faculty activity analysis, the survey should be con- 
ducted for those who have all or some portion of their appointment classified 
as Instructional assignment (2.0), as defined under the assignment classification 
scheme. All others will be considered Noninstructional employees either in 
the primary programs (i.e., faculty support staff) or in the support programs • 

For purposes of Cost Finding Principles, the object classification of salaries 
and wages is broken into expenditures for thvee groups of employees: 

1. Those employees of the institution subject to a Faculty 
Activity Analysis (FAA) 

2. Those employees of the institution ^ not subject to an FAA, 
who are directly associated with activities represented by the 
primary programs 

3. Those employees of the institution, not subject to an FAA, ; 
who are directly associated with activities represented by the 
support programs 

The following discussion gives detailed step-by-step procedures for distributing 
salaries and wages. 
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Distribution of salaries for those employees subject to an F AA 



Alternative I 

For those employees subgeot to a faculty activity analysis:, their salaries and 
wages should be distributed to cost centers and where applicable to projects 
within cost centers based on the results of the faculty activity analysis. 

Three steps are involved with distributing salaries and wages across cost 
centers and projects when all faculty are survived. 

1. For each faculty member, develop an activity/program matrix. 
(See Appendix D and Figure 3, page 159.) 

2. For each program classification code (Figure 3, Columns 3-9), 
,multiply the percentage of faculty member's time by his salary. 

(See Table 2.) 

Note: On the faculty activity survey form, the faculty member*s time is 

allocated at the PCS subprogram level. Before the Cost Finding Analysis 
can be completed, it is necessary for someone to code the activities at 
the PCS program sector level (or program subcategory, where applicable). 

3. Add the salary distributed to each cost center (e.g.. General 
Academic Instruction - Lower Division German) from each faculty 
member's activity/program matrix. (See Table 3.) 
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FITjURE 3 

FACULTY ACTIVITY AND OUTPUT SURVEY FORM 

German 



Nunter: 525-48-8819 



Department; 

Rank: Profe ssor 



§■5 



u > 
X 01 
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(1) 

Activity 



A.l Fonnally Scheduled Teaching 
Activities 



Course 
Number 



182 



343 



Depart- 
ment 



210 



210 



699 210 01 2 



Sec- 
tion 



04 



01 



Contact Hours 



Lec Disc Lab 



A. 2 Contact Related Activities 



182 



343 



210 



210 



04 



01 



A. 3 Planning, Innovating, and 
Programming Activities 



A. 4 Informal Unscheduled 
Teaching Activities 



B.l Student Oriented _ _ , 

Service Activities German CUD 



B.2 Colleague Oriented 
Service Activities 



B.3 Institution Oriented Service 
(Professional) Activities 



B.4 Institution Oriented Service 
(Miscellaneous) Activities 



C.l Department Administrative 

Activities Asst. Chairman 



C.2 College Administrative 
Activities 



C.3 Institution Administrative 
Activities 



D. 1 Department Committee Activities 



D.2 College Committee Activities 



D.3 Institution_,CpiTmittee Activities 

Campus PTanmnq 



E.l Separately Budgeted Research f- 
Creative Work Project Activities 



Project No. 168492 



Project No. 



Project No. 



E.2 Nat Separately Budgeted Research 
& Creative Work Project Activities 



E.3 General Research, Scholarship t> 
Creative Work Activities 



F. 1 Public Service 
Activi ties 



F.2 Private Consulting 
Activities 



TOTAL 



(2) 



si 



/9?o 



Distribution of Percentage to Programs 



(3) 
1.0 



Otto, a. 



(4) 
2.0 



(5) 

3.0 



_ l- o 
3 01 U 

" on Q- 



(6) 
4.0 



01 O L. 

t) a. CT 

«Q Q. o 
U 3 U 

"j: t/^ &- 



(7) 
5.0 



8f. 



/rf, /f7, f% 



(8) 
6.0 



O. C7 



(9) 
7.0 



T3 O 

C — E 

QJ *J TJ 

a. rt> I. 

OJ L- O- 

■O 01 O 

C Q. 1- 



(10) (11) 
Joint 
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Estimated Total Hours Spent in Above 
Activities for the Week of ( ) 



TABLE 2 

Distribution of Faculty Member's Salary 
to Cost Centers 



Cost Center Percentage Distributed 

Cost Center Name Code Salary of time Salary 

General Academic Instruction - 

Lower Division German 1.1J103-20 $16,000 14$ $ 2,240 

General Academic Instruction - 
Upper Division. German 1.1J103.30 16,000 12% 1,920 

General Academic Instruction - 
Graduate German 1.1.1103.50 16,000 10% 1,600 

Individual or Project 
Research - German 2.2.1103 16,000 5% 800 

General Academic Instruction - 
Lower Division German 1.1.1103.20 16,000 10% 1,600 

General Academic Instruction - 

Upper Division German 1.1.1103.30 16,000 8% 1,280 

Social and Cultural Develop- 
rrient - Student Organizations 5.1.7130 16,000 10% 1,600 

Academic Administration - 

German 4.6J103 16,000 8% 1,280 

Executive Management - 
Planning and Programming 6 J .8120 16,000 4% 640 

Individual or Project 
Researcher - German 2.2.1103 16,000 19% 3,040 

Totals 100% $16,000 



TABLE 3 



Cost Center 
Name 



General Academic 
Instruction - Lower 
Division German 

General Academic 
Instruction - Lower 
Division German 

General Academic 
Instruction - Lower 
Division German 



etc. 
Total 



Cost Center 
Code 



1 .1 .1103.20 



1.1.1103.20 



1.1 .1103.20 



Salary 



etc. 



$2,240 



$1 ,600 



Salary amounts from other 
Activity/Program Matrices 

II 
II 

etc . 

$XXXX 



The FAA Task Force will review whether sampling is possible, considering the 
following unique data needs of CFP: 

1. CFP needs activity data at the cost center level 

2. Distributing faculty salaries across programs is not only influenced 
by the percentage of activity contributing to each program, but is 
also a factor of the individual's salary. Therefore, the sample size 
must be large enough to provide valid average percentage contributions 
and a corresponding average salary. 

When the FAA Task Force resolves the sampling issue, its conclusions will be 
incorporated into the CFP procedures. 
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Alternative II 



For those employ(^es subject to a faculty assignment analysis^ their salaries 
a72d wages should be distributed to cost centers and where applicable to projects 
within cost centers based on the results of the faculty assignment analysis. 

Three steps are involved in this alternative. They are the same as those found 
in Alternative I for distributing salaries of those subject to a faculty activity 
analysis, page 45. 

Distribution of salaries & wage s of primary program non-FAA staff 
Alternative I 

For those employees not subject to a faculty activity analysis who are directly 
associated with activities represented by the primary programs^ their salaries 
and wages should be distributed to cost centers and where applicable to projects 
on the basis of a staff ■ sia^vey . However^ only that portion of nonfaculty employee 
time that is in the primary programs should be distributed to cost centers on 
the basis of such a staff survey. 

Three steps are involved with distributing these salaries and wages: 

1. Conduct a staff survey that will identify staff activities with 
program output similar to the FAA activity/program matrix found 
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in the FAA section (Figure 3, page 46). In most cases the support- 
ing staff member ^s supervisor should fill out. the survey in order to 
identify accurately his contribution to cost center outputs, 

2. For each program classification code found in the supporting staff 
member's activity/program matrix, calculate the salary distribution 
the same way as with those employees subject to FAA. (See Table 2 
on page 47.) 

3. Add the salaries distributed to each cost center from each supporting 
staff member *S activity/program matrix. (See Table 3 on page 48-) 

Alternative I would appear to be the ideal in view of the fact that it most 
closely represents the utilization of staff resources. However, alternatives 
II and III, which follow, are more manageable methods and are viable alternatives 
especially if it can be shown uhat they produce resuHs not unlike those of 
alternative I at a particular institution. 

Again, the question of whether a sample can be used will be considered by the 
FAA and CFP task forces. 

Alternative II 

FoT nonfaculty employees who ca*e associated with activities represented by the 
primary programs ^ their salaries and wages as recorded in the institution's 
sxpenditure accounts should be accepted at the organizational unit level and 
distributed to cost centers and projects where applicable in the same proportion 
as faculty salaries were distributed by utilizing the faculty activity analysis. 
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HoDeverj only that portion of nonfaoulty employee time associated with 
aotivit'lp-s represented by the primary programs should be distributed to 
primary cost centers on. the basis of an FAA^ 
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Three steps are involved in allocating Nonrastructional salaries and wages 
across programs. 

1. Reclassify nonfaculty salaries and wages as recorded in the 
accounting system's expenditure accounts to HEGIS discipline 
categories independently of the PCS program and subprogram 
involved (see Appendix C), i.e., instruction, research, and 
public service costs would be aggregated by HEGIS discipline 
category. 

TABLE 4 

HEGIS Disci|::/line Nonfaculty 
Category PCS Code . Salaries & Wages 

English ' 0.0.1501 $ 5,200 

English 0.0.1501 3,700 

English 0.0.1501 8,000 

Total $16,900 ^ 

2. Distribute the total nonfaculty salaries and wages calculated 
in step 1 above among the cost centers in proportion to the.FAA 
salary distribution within that HEGIS discipline category. 
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TABLE 5 
English Discipline 



1.1J:5M.,20 Z.2;J5W 3.1.1501 4.S.150T Tetsl 

1. SM Salary IWsfi^^i- $S» $6000 $4000 $2000 $20,000 
bution 

2. FAA Salary Distri- 
bution Ratio .4 .3 .2 .1 t .0 

3. Nonfaculty Salaries $6iS@^ m&S- $338i $1690 
and Wages Bfel^ributioK; 
($16,900 X tow 2) 



There is some question as to whether the accounting system accurately H^tl^cts 
resource utilization among inftniivtion:, ramr^li, public service, acadtelBiTc 
administration, student service, etc. Through the above procedure, Nonfaculty 
salaries and wages within the primary programs are classified on the basis 
of HEGIS discipline categories and then distributed to the cost centers in 
the same proportion as faculty salaries were distributed by utilizing the 
faculty activity analysis. The assumption incorporated into this procedure 
is that Nonfaculty employees associated with activities represented by the 
primary programs contribute to the programs in the same proportion as faculty. 
The Cost Finding Principles Project will examine other bases of distributing 
non-FAA employee costs such as credit hours or contact hours, or total budget. 
The potential problem with this alternative becomes obvious when one tries to 
cost a project or course (see Chapter VIII). The Nonfaculty salaries and wages 
would be allocated (i.e., on an indirect basis) to each project or course 
burdening some unfairly, considering the diversity of faculty support utilized 
by different projects, (e.g», two projects in chemistry: one experimental 
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utilizing lab technicians and one theoretical utilizing no lab technicians). 
For this reasoii^^ alternative II may be useful for those institutions where 
the number of projects is limited or where projects are not being costed. 

Alternative HI 

For nonfaculty mtplayees who are associated with activities represented by 
the primary programs (i.e,^ faculty support staff ) ^ their salaries and wages 
as recorded in the institution^ s ex'Qenditure ac^counts should be accepted and 
reclassified inito lMe cost aggregation structure an the basis of the activity 
i voss-over report. (See section on reclassifying expenditures in Appendix C) 

This alternative is useful only if the accounting system accurately reflects 
expenditures by account on the basis of resource utilization (i.e., does the 
system measure utilization in terms of program outputs?). Most accounting 
systems, however, fail to do this, in which case, this alternative would not 
be acceptable. 

Two steps are involved: 

1. Reclassify Nonfaculty salaries and wages from the accounting 
system's expenditure accounts into the cost aggregation 
structure by utilizing the activity crossover report. (See 
Appendix C) 
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2. Within instruction only, distribute the discipline category totals 
to the level of instruction (X.X.XXXX.XX) in proportion to the FAA 
salary distribution within instruction for that discipline. 
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TABLE 6 
Engl ish Disci pi ine 



Total 

1.1.1501.20 1.1.1501.30 Instruction 

1 . FAA Salary Distri- 
bution $18,000 $12,000 $30,000 

2. FAA Salary Distri- 
bution Ratio .6 .4 1 .00 

3'. Nonlnstructional 
Salaries and Wages 
Distribution ($5,200 

X Row 2) $ 3,120 $ 2,080 $ 5,200 



During Phase II, the feasibility and conditions necessary for costing classes 
of non-FAA faculty in the primary program and distributing their salaries and 
wages under the different alternatives will be tested. For example, it may 
be shown that laboratory technicians should be distributed as they are charged 
in the accounting system (i.e.. Alternative III) while secretaries should be 
distributed in proportion to faculty salaries as determined by the FAA 
(i.e.. Alternative II). • 

Distribution of salaries and wages of support program non-FAA staff 

For nonfaoulty employees who ore- assooiated with activities represented by 

the support programs ^ their salaries and wages as recorded in the institution's 
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expenditupe accounts should be accepted and reclassified into the cost 
aggregation structure on the basis of the activity crossover report 
(See Appendix C.) 

Employees working in the support programs tend to be expensed in the 
institutional accounting system according to actual resource utilization. 
For example, secretaries in financial aid would be charged to the financial 
aid expenditure account and therefore can easily be crossed over to the 
appropriate cost center. 

Supplies and Expenses 

The ideal method for distributing supplies and expense costs to program 
cost centers is on the basis of a study that identifies the usage of 
supplies and expense in the process of producing program outputs. This, 
however, may be difficult and costly. Various methods for allocating 
supplies and expense costs need to be tested during Phase II. 

Alternative I 

Within the primary programs supplies and expense costs should be distributed 
to the cost centers based on the results of a study which identifies usage. 
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The nature of the study may vary, depending on the type of item and the 
dollar amount involved. For example,, if the dollar amount is significant, 
travel expenses could be reviewed on a sampling basis in selected 
disciplines within different discipline groupings (i.e., physical sciences, 
humanities, etc.) by asking the traveler to state the amount attributable' 
to given activities (i.e., instruction, research, public service, and 
academic administration) . 

The results of these studies may show that costs as recorded in the insti- 
tution's expenditure account accurately reflect resource utilization. What 
is likely to be the case, however, is that the accounting system will 
accurately reflect resource utilization for some types of expenditures while 
for others 5 it may not. 

Alternative II 

With the primary programs supplies and expense costs should be accepted 
at the organizational unit level and distributed to cost centers in the 
same proportion that salaries were distributed by utilizing the faculty 
activity analysis. 

Three steps are involved in this al t^^rnative. They are the same as those 
found in Alternative II for distributing salaries and wages of employees . 
not subject to FAA but associated with the primary programs, page 50. 
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Alternative III 



within the primary programs supplies and expense costs should be accepted 
as recorded in the institution's expenditure accounts and reclassified into 
the cost aggregation structure on the basis of the activity crossover 
report. (See section on reclassifying expenditures in Appendix C.) 

The two steps required under- this alternative are the same as those found 
under Alternative IIL for handling nonfaculty employee salaries and wages. 
(See page 53.) As in that case^, this alternative is useful only if the 
accounting system accurately reflects expenditures by account on the basis 
of resource utilization. 

Within the support programs supply and expense costs should he reclassified 
into the cost aggregation structure on the basis of the activity crossover 
report. (See section on reclassifying expenditures in Appendix C .) 

Capital Assets ^ - 

All activities at an institution of higher learning, whether primary or 
support activities, are users of "capital" i.e., (1) land, (2) buildings, 
and (3), machinery and equipment. Therefore^ the cost of capital usage should 
he calculatea and included as a part of the determination of the costs, of 
activities at an institution of higher education. 
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Land refers to real property and includes the building sites, perking lots, 
athletic fields, etc. owned and utilized by the institution. For the purposes 
of this project, the opportunity cost associated with the use of land will 
be ignored. Buildings refer to the faci 1 ities permanently affixed to the 
land and the remodeling of such facilities, including the associated heating 
systems, electrical systems, fixed equipment, sewers, sidewalks, and driveways 
within five feet of the building. An expense is considered remodeling when 
it amounts to $2;.500 or more and modifies the structure of the facility. 
Otherwise, it is considered maintenance. Equipment includes movable items 
having a useful life of more than one year and costing more than a given 
dollar amount '{e.g., institutionally defined , but no more than $500). The 
Cost Finding Principle Project wil 1 test the feasibility and acceptability 
of these lower limits. 

Special problems arise with the determination and al location of capital 
costs because of the multiperiod character of this factor of production; 
that is, the capital at an institution of higher education (i .e, , buildings 
and equipment) yields a stream of services for more than one accounting 
period • The service that is provided . by capital in any one period is a 
resource input to the educational process in the very same sense that 
faculty and nonacademic staff '"labor" are resource inputs. In determining 
the costs of operation of an institution of higher education for one period, 
the services of faculty and staff are accounted for expl icitly by wages 
and salaries as payment for effort contributed. With respect to the 
services of capital , . however , a comparable flow of funds reflecting the 
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actual value of services provided is not immediately available. The intent 
here is to provide a meaningful conceptual framework for the determination 
of the costs of capital usage and, in the absence of perfect information, 
to suggest alternative means for capital cost estimation. 

Use fu l life : 

"Estimating the life of a fixed asset requires consideration of both physical 

depreciation and obsolescence. In essence, it is the period of expected 

14 

economic usefulness that governs." In estimating the depreciable life of 
facilities, a number of problems should be considered. The type of construction 
(brick, ferro-concrete, frame) and the purpose of the facility should be 
identified. A facility constructed for scientific research in nuclear physics 
may become functionally obsolete faster than a classroom facility. In 
determining the useful life of equipment, the factor of obsolescence also 
must be thoroughly considered. The mean time to obsolescence of a coriipute'r 
should be considered faster than the meantime to obsolescence of an elevator. . 
During Phase II , studies will be conducted to determine guidel ines for useful 
life. Whatever technique is adopted for determining the depreciable life 
span for capital facilities and equipment, it should represent an acceptable 
trade-off between computational manageability and accuracy. 

Salvage value 

Salvage value, is the estimated sale, trade in, scrap or junk value that 
remains when an asset is no longer of any use to the institution. In practice 
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it is a very rare occasion that a facility in an institution of higher 
education is sold. The more common practice is to remodel outdated facilities, 
thus restoring their usefulness to the institution. In this case, salvage 
value can be viewed as zero. In the case of equipment, salvage value can 
often be estimated* However, in practice, salvage value is frequently 
ignored; the practice is not objectionable if the values are small. 

Replacement costs 

Replaoement costs should reflect the original value of an item in current 
dollars. 

Replacement cost represents the cost in current dollars to produce an asset 
of similar quality which will serve a similar function as the original. This 
value rnay be useful for planning for future needs as well as for "pricing" 
.negotiations.. Two alternative procedures fian determine cost of capital 
utilizing the replacement cost concept: 

A. Campuswide replace;^ient cost 

B. Building-by-building replacement cost 

Following is a discussion . of each alternative: 
Campuswide replacement cost: 

1. List the capital expenditures for each building by year. 
(See Table 7, page 61 .) The buildings to be included 
depend on the expected useful life of each building. 

60 



A. 
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2. Total the capital costs for each year. 

3. For all buildings-, apply to the total column by year 
(see Table 7) a replacement cost factor found in an 
index such as the Engineering News Record Building 
Cost Index to update all dollars to current replacement 
cost. Using this index, the ratio applied to the 1921 
total would be approximately 836/1 66 . 

4. Sum the current replacement costs as determined in step 3 
to arrive at total capital investment expressed in current 
dollars. 

5. Divide by the useful life expressed in years to arrive at the 
current annual cost of capital facilities. 

6. Add the present year's cost of capital as determined in step 
5 to cost center 6.5.8900. 



TABLE 7 ■ 

BUILDING REPLACEMENT COST (CAMPUSWIDE) 



Year 
Constructed 
or 

Remodel ed 



A 



Building 
B C D 



Total 



Replacement Current 
Cost Replacement 
Index Cost 



1921 
1922 
1923 
1970 



$X 



$X 



$X 



$x 



$x 

X 
X 
X 



$X' 
X' 

x; 

X' 
$Xj I 
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Building-by-building replacement cost: 

1. List the capital expenditures for each building by year. 
The buildings to be included depend on the expected useful 
life of each building. 

2. For each building, apply to the bui 1 ding columns (A...Z) by 
year a replacement cost factor found In an index such as the 
Engineering News Record Building Cost Index to update all 
dollars to current replacement cost. 

3. Sum the current replacement costs as determined in step 2 
for. each building to arrive at total capital investment 
for each building expressed in current dollars. 

.4.__Divide by thje useful 1 i fe .expr^ss^ejdLiJi yeax5. J:D arrive ^X .. 
the current annual cost of capital for each building. 

5* Add the present yearns cost of capital for each building 

as determined in step 4 to cost center 6.5.8900. 6.5.8900.00 
through 6.5*8999.99 may be used to identify individual 
bui 1 dings . . 
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The following procedures apply to the determination of replacement cost for 
equipment: 

1. List equipment expenditures by type by year if possible- (See 
Table 8, Page 64.) During Phase II there wi'i i be a review of the 
feasibility and practicality of distinguishing types of equipment. 

Useful life is also to be determined in Phase II. 

. . ■ . - • ' . .i ■ • • 

2. Apply to the total expenditures (by year) a replacement cost 
factor for equipment such as the index published by the U.S. 
Department of Labor to update all dollars to current replacement 
cost. Using this index, the ratio applied to the 1955 total would 
be approximately 775/575- 

3: Sum the current replacement costs as determined in step 2 to arrive 
at a total equipment investment expressed in current dollars. 

4. Divide by the useful life expressed in years to arrive at the current 
annual cost of capital equipment. ( ' 

5. Add the present year's cost of capital equipment as determined in step 
4 to cost center 6.5.9698. 
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TABLE 8 
EQUIPMENT REPLACEMENT COST 



_ . ■ Replacement Current 

Equipment Cost Replacement 

l^^I— Expenditure Index- Cost 

1955 $X I • 

I X' ■ 



1956 X 

1957 X 

1958 X 



1970 



I X' 
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D epreciation method s 



Several depreciation methods have been used for many years by the accounting 
profession. Those most appropriate to higher education include: 

V, The straight-line method, which relates depreciation to 
the passage of time and applies the periodic charges 
equally over the life of the asset. 

2. Accelerated depreciation methods, which provide for higher 

depreciation charges in the first years of asset usage and ' 
steadily declining depreciation charges in successive years- ^ 
Such plans are based on the assumption that obsolescence or 
usefulness is greatest early in the life of an asset. Likewise, 
repair and maintenance (annual charge) is greater in later 
years. 
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Chapter VII 



ALLOCATION OF SUPPORT COSTS 

Through the preceding procedures all cost components should be identified 
and attributed to both the primary and support cost centers from accounting 
data adjusted as a result of special studies. In some cases, it is useful 
to use only this information, while in other cases the full cost of the 
primary activities is useful. Full cost includes not only the'costs attributed 
to primary cost centers, but also some portion of the costs of operating 
support activities. 

Ideally, all costs should be attributable to the primary cost centers in a 
manner that measures actual resource utilization. However, since practical 
considerations preclude attaining this conceptual ideal, support costs need 
' to be assigned or al located to the primary activities utilizing statistical 
data which serve as proxy measures of resource utilization. 

r 

Alio oations . should be made by using statistical data that have a high oov- 

■ r ■ ■ ' ■ • 

relation with the level of services provided to the cost centers utilizing 
the service. 

The essential consideration in the selection of the statistical data element in 
each instance is that.it be the one best suited for assigning the cost of the 
donor cost center to the recipient cost center in accordance with the relative 
benefits derived^, the traceable cause and effect relationship ^ or logi-j and 
^ reason when neither benefit nor cause and effect relationship is dete^inabte.^^ 
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A preliminary list of alternative statistical data elements (i.e., allocation 
parameters) is included at the end of this chapter. These al ternati ves wi 1 1 
be tested and analyzed. during Phase II, and selection from among these 
alternatives will be made on the basis of validity and feasibility. 

Al location Methods 

Three useful allocation methods are most commonly found in cost studies: 
Direct 

Recursive or step-down 
Cross-allocation or simul taneous 

Direct 

The direct allocation technique is a method for apportioning the costs of 
support programs to primary programs based on the premise that all support 
program activities contribute directly and exclusively to the primary programs. 
The costs associated with support programs are not allocated to other support 
programs as an intermediary step in the direct al location, process . The direct 
technique is the most common because it is fairly simple to handle and yet 
recognizes the need to allocate support costs to all the primary activities 
(i.e., instruction, research, and publ ic service) . 



1. 

2. 
3. 
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Recursive (Step-down) 



The recursive or step-down technique implies a priority ranking of the various 
cost centers into a high-low order with the low-order cost centers being 
totally distributed among the higher-order activities until zeroed out. In 
this step-down methodology a higher-order program is. never allocated to a 
lower-order program. Furthermore, once a support activity has been allocated, 
no further allocations are made to it. 

The av-itevla fov seleotion of the high - lew prior-ity order are: 

1. The lower-order cost centers will be those that provide the 
greater amount of services to the higher-order cost centers. 

2. The lower-order cost centers will be those that receive the 
lesser amount of services from the higher-order cost centers. 

-lii-de-termiiiiiTg the pn"-ority~order,"^a TertaTn amount of arb"i'treriness' must7 
of necessity, be injected. For example, convincing arguments could be made 
that the subprogram of executive management should be al 1 ocated: prior to 
any other subprogram, since executive management provides decision-making 
and planning services to the entire organization. On the other hand, an 
equally convincing argument could be made that physical plant operations 
should be allocated prior to any other subprogram, since all activities of; 4.,. 
the institution require faci 1 ities and maintenance services. It should be ' 
noted that when a support cost center is being costed, the allocation 
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priorities may cause a significant difference in the computed cost. In 
other words, if the full cost of a support activity is being determined under 
the step-down method, the amount of allocated cost identified depends on 
the order in which the allocations were made. During Phase II variation in 
the high - low order will be tested, and the task force will recommend an 
order. 

Cross-attocation (Simultaneous) 

The cross-allocation technique is much more complex and involves allocations 

between various related programs with no implicit high - low formal ranking 

among the program activities. For example, allocations might be made from 

physical plant operations to the president's office in proportion to the 

square feet utilized by the president. At the same time allocations would be 

made to plant operations from the president's office using some rational 

basis such as total budget. These allocations between program activities 

"TequiYe that^'each program irrteTrelatTOnship-'-be t:;pre5sed as a sinml tcrrieous — 

equation. This procedure is time consuming and lends little additional 

accuracy to the net results. (See Appendix A of Chapter Six, A Study of the 

1 fi 

Cost of Graduate Education >) 

Procedures for Direct Allocations 

1. Collect the statistical data that will be used to allocate a 
donor cost center. The statistical data should relate to all 
•recipient cost centers to which a donor cost center will be 
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allocated^ Where it is impractical to collect data at this detailed 
level, several allocation steps may be necessary to arrive at fully 
allocated costs. For example, it may be difficult to collect 
expenditure data for the cost center, lower division German instruc- 
tion, in which case it may be necessary to al locate first to German 
instruction and then to lower division German instruction using 
some other parameter such as student credit hours. During Phase II, 
the task force will determine which cost centers require multiple 
step allocations and what multiple steps and parameters are. 

2. For each recipient cost center, calculate the ratio that indicates 
what per cent of the total of that data element applies to that 
cost center. 

TABLE 9 

Recipient Recipient 
Cost Center Name Cost Center Code Statistical Data Ratio 

Xower Division 
German 

Instruction 1.1.1103.20 132,300 .37 

Lower Divisi on 
Engl ish 

Instruction 1.1.1501.20 165,800 .48 

Engl ish Research 

Institute 2.1.1501 52,200 .15 

Total 350,300 1.00 

3. Multiply the dollar amount in the donor cost center by the ratio 
calculated in step 2. 
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TABLE 10 



Recipient 
Cost Center Name 

Lower Division 
German 
Instruction 

Lower Division 
Engl ish 
Instruction 

English Research 
Institute 



Recipient 
Cost Center 
Code 



1 .1 .1103.20 

1 .1 .1501.20 

2.1 .1501 
Total 



Ratio 
.37 

.48 

.15 

1.00 



Donor 

Cost 

Center 
(Executive 
Management ) 



$365,210 

365,210 
365,210 



(NOTE: See Appendix E for more complete allocation examples.) 



4. Repeat steps 1 through 3 for each donor cost center. 



Allocation 
$135,127 

175,301 

54^782 
$365,210 



Procedures for Step-down Allocations 



1. Collect the statistical data that will be used to allocate a 
donor cost center. The statistical data should relate to 
all recipient cost centers to which a donor cost center will 
be allocated. Where it is impractical tc collect data at this 
detailed level , . several allocation steps may be necessary to 
arrive at fully allocated costs. During Phase II, the task 
force will determine which cost centers require multiple 
step allocations and what these multiple steps and parame^ 



2. 



Allocate one donor cost center at a time, selecting the lowest- 
order cost center not yet allocated. 



For each recipient cost center calculate the ratio that indicates 
what per cent of the total of that data element appl ies to that 
cost center. 

TABLE 11 



. Recipient 
Coi:t Center Name 

Student Admissions 
and Records 

Student Food Services 

Lower Division 
German 
Instruction 

Lower Division 

Engl ish Instruction 

English Research 
Institute 



Recipient 
Cost Center Code 



6.3.8220 
5.5.7310 

1,1.1103-20 
1.1 .1501 -20 

2-1.1501 

'Total 



Stati st ical Data Ratio 

62,300 -10 

210,000 .34 

132,300 ^ .21 

165,800 .27 

52,200 .08 

622,600 1 .00 



Multiply the dollar amount li.j donor cost center by the ratio 
calculated in step 3. 



TABLE 12 



ReGip-ient 
Cost Center Name 

Student Admissions 
and Records 

Student Food 
Services 

Lower Division 
German 
Instruction 

Lower Division 
English 
Instruction 

English Research 
Institute 



Recipient 
Cost Center . 

Code Ratio 



6.3.8220 .10 

5.5.7310 .34 

1.1.1103.20 .21 

1.1.1501.20 ,27 

2.1.1501 \ .08 

Total 1 .00 



Donor Cost 

Center 
(Executive 
Management ) 



$365,210 



365,210 



365,210 



365,210 



365,210 



Al location 



$ 36,521 



124,172 



76,694 



98,607 



29,216 



$ 365,210 



5. Repeat steps 1 through 4 for ea:h donor cost center. 



S tudent Support Cost Centers 



The cost of student support programs such as student housing and student 
food service will include an allocation from the institutional support cost 
centers (6.x. XXXX) under thevecursive allocation technique. This is a . 
loqical approach since in most cases these student support cost centers do 
receive service from institutional support cost centers such as executive 
management, physical plant, purchasing, etc. If the student support program 
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is an integral part of a primary program (e.g., instruction), the associated 
costs should be f ; ther allocated. If^ however, the support program 
provides supplementary services its costs should not be further allocated, 
but Instead should be expressed as a cost per stvident served. 

Following is a suggested high - low priority ranking with several possible 
allocation parameters identified for each support cost center. 



HIGH-LOW PRIORITY AND POSSIBLE PARAMETERS 



Cost Center Cost Center rossible 

Code time Parameter 

*0,O.XXXX Central Administration- Total Budget 

Multi campus 

Total Operating Expense 
Total Salaries 
Total FTE Employees 
6.7,8185 Development Total Salaries 

Total Budget 
Total Operating Expense 
FTE Employees 
total Students 

6.7.8180 Community Relations Total Budget 

• c Total Operating Expense 

FTE Employees 
Total Students 

6.7.8175 Alumni Relations No. of Alumni 'by Department 

Total Students 
Contact Hours V 
Credit Hours 
FTE Employees 
, I : ; FTE Faculty. 

Total Budget 

Total Operating Expense . 

*XXXX refers to the functional codings listed under-PCS program 6.0', 
Institutional Support. * ; 



Cost Center 
Code 



Cost Center 
Name 



Possible 
Parameter 



6.6.7340 



Faculty Retail 
. Servi ces 



6.67330 



'6.6.7320 



Faculty Housing 
Services 



Faculty Health 
Services 



Actual User Population 

Estimated User Population 

Target Population 

FTE Employees 

FTE Faculty 

Total Salaries 

Total Budget 

Total Operating Expense 

Actual User Population 

Estimated User Population 

Target. Population 

FTE Employees ^ 

FTE Faculty 

Total Salaries 

Total Budget 

Total Operating Expense 

Actual User Population 

Estimated User Population 

Target Population 

FTE Employees' ' 

FTE Faculty 

Total Salaries 

Total Budget 

Total Operating Expense 
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Cost Center 
Code 



Cost Center 
Name 



Possibl e 
Parameter 



6.6.7310 Faculty Food Actual User Population 
Servi ces 

Estimated User Population 

Target Populations 

FTE Employees 

FTE Faculty 

Total Salaries 

Total Budget ^ 

Total Operating Expense 

*6.5.9699 Facility Rental Assignable Sq. Ft. 

Total Salaries 

Total Budget 

Total Operating Expense 

Total FTE Employees 

*6.5.9698 Depreciation for Assignable Sq. Ft. 

Equipment - 

FTE Employees 

Total Operating Expense 

Total Budget 

Total Salaries 



*6.5.8900 Depreciation for Assignable Sq. Ft. 

Bui Idings 

FTE Employees 
■* ■ ■ 

Total Operating Expense 

Total Budget 

Total Salaries 

*A cost center created 'temporarily to accumulate costs that ultimately will 
be allocated to other cost centers. There is no corresponding program 
subcategory in the PCS. 



Cost Center 
Code 

6.5.8430 



6.5.8420 



6.5.8340 



6.5.8330 



6.5.8320 



Cost Center 
Name 

Landscaping & 

Grounds Modification 



Faci 1 i ty 
Remodel ing 



Custodial Services 



Grounds Maintenance 



Building Maintenance 



Possible 
Paramete r 

Assignable Sq. Ft. 

PTE Employees 

Total Budget 

Total Salaries 

Assignable Sq. Ft. 

PTE Employees 

Total Budget 

Total Salaries-" 

Assignable Sq. Ft. 

FTE Employe<=;s 

Total Operating Expense 

Total Budget 

Total Salaries 

Assignable Sq. Ft. 

FTE Employees 

Total Operating Expense 

Total Budget 

Total Salaries 

Assignable Sq. Ft. 

FTE Employees 

Total Operating Expense 

Total Budget ; 

Total Salaries 



Cost Center 
Code 

6,5.8310 



6.4.8260 



6.4.8253 



6.4.8252 



6.4.8251 



Cost Center 
Name 

Utilities 



Transportation Services 



Printing & Reproduction 



Telephone & Telegraph 



Mail & Distribution 



Possible 
Parameter 

Assignable ivq, ft. 
FTE Employees 
Total Operating Expense 
Total Budget 
Total Salaries 
Per Mile Driven 
FTE Employees 
Total Operating Expense 
Total Budget 
Actual Usage 
Estimated Usage 
Target Populations 
FTE Employees 
Total Operating Expense 
Total budget, 
FTE Employees 
Total Operating Expense 
Total Budget 
Actual Usage 
Estimated Usage 
Target Populajtion 
FTE Employees 
V Total Operating. Expense 
Total Budget 
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Cost Center 
Code 



6:4,8170 



*6,3,9699 



6.3.8230 



Cost Center 
Tie 



NalTlP 



Purchasing & Materials 



Environment Health 
& Safety 



Fringe Benefits 



Employee Personnel 
& Records 



Possible 
Parame ter 

f^o. of Transactions . 

Dollcir Value of- Supplies 
Purchased 

Total Budget 

Total Operating Expense 

PTE Employees 

Per Call 

PTE Employees 

Total Operating Expense 

Total Budget 

Total Salaries by Class 
of Employees 

Total Salaries 

Benefiting Employees 

Staff 

Paculty 

Total Salaries 

Total Budget 

Total Operating Expense 



"'A cost center created temporarij.y-^o accumulate costs that ultimately 
will be allocated to other cpslT centers. There is no corresponding 
program subcategory in the PCS. 



Cost Center Cost Center 

Cod e Name 

6.3,8220 Student Admissions 

and Records 



6,3,8165 Space Management 



6.3.8160 



Administrative 
Support 



Possible 
Parameter 

Credit Hours 

Total Students 

Contact Hours 

FTE Faculty 

PTE Employees 

No. of Sections 

Total Budget 

Total Salaries 

Total Operating Expense 

Per Room by Cost Center 

Assignable Sq. Ft. 

Total Budget 

Total Salaries 

Total Operating Expense 

FTE Employees 

Credit Hours 

Total Students 

Contact Hours 

FTE Faculty 

FTE Employees 

Total Budget 

Total Salaries 

Total GperaLing Expense 



Cost Center 
Code 

6.2.8210 



6.2.S150 



6.2.8140 



6.1.8190 



6 J. 8130 



Cost Center 
Name 

Financial Operations 



Investments 



Fiscal Control 



Institutional 
Membership Dues 



Legal Services 



Possible 
Parameter 

Per Transaction 

Total Operating Expense 

Total Budget 

FTE Employees 

Total Salaries 

Total Budget 

Total Salaries 

^ Total Operating Expense 

FTE Employees 

Per Transaction 

Total Operating Expense 

Total Budget 

FTE Employees 

Total Salaries 

FTE Faculty 

Total Budget 

Total Operating Expense 

Per Man Hour/Cost Center 

FTE Employees 

Total Budget 

Total Operating Expense 

Total Salaries 
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Cost Center 
Code 

6 A. mo 



Cost Center 
Name 

Planning & Programming 



6.1.8110 



5.5.7400 



5.5.7340 



5.5.7330 



5.5.7320 



5.5.7310 



5.4.0000 



Executive Direction 



Special Student 
Services 



Student Retail Services 



Student Housing 
Service 



Student Heal th Service 



Student Food Services 



Student Financial 
Aid 



(not including 
transfer payments 



Possible 
Parameter 

Total Budget 

Total Salaries 

Total Operating Expense 

PTE Employees 

Total Budget 

Total Salaries 

Total Operating Expense 

PTE Employee^ 

Not allocated but expressed 
as a unit cost per student. 
Not allocated but expressed 
as a^ unit cost per student. 
Not allocated but expressed 
as a unit cost per student. 
Not allocated but expressed 
as a unit cost per student. 
Not allocated but expressed 
as a unit cost per student. 
Total Students 
Contact Hours 

Credit Huurs 
Number of Slections 



Cost Center 
Code 

5.3.0000 



B. 2. 0000 



5.1.7200 



5.1.7100 



5.0.0000 



4.7.0000 



Cost Center 
Name 

Counseling and Career 
Guidance 



Supplementary 
Educational Services 



Intercollegiate 
Athl eti cs 



Student Development 



Dean of Students 



Course & Curriculum 
Development 



Possibl e 
Parameter 

Total Students 

Contact Hours 

Credit Hours 

Number of Sections 

Not allocated but expressed 

as a unit cost per student. 

Not allocated but expressed 

as a unit cost per student. 

Not allocated but expressed 

as a unit cost, per student. 

Total Students 

Contact Hours 

Credit Hours 

Number of Sections 

FTE Faculty 

PTE Employees 

Total Students 

Credit Hours 

Contact Hours .. 

Total Budget 

Total Salaries 

Number of Sections 
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Cost Center 
Name 



Possible 
Parameter 



Academic Administration 
and Personnel Development FTE Faculty " 

PTE Employees ^ 

Total Students 

Credit Hours 

Contact Hours 

Total Budget 

Total Salaries 

Number of Sections 

(special analysis require 

Actual Usage 

Estimated Usage 

Target Population 

Total Students 

Credit Hours 

Contact Hours 

FTE Faculty 

Total Budget 

FTE Employees 

Total Oper ' ^ig ExjDense 

Total Salaries 



Ancillary Support 
Computing Support 



85 



Cost Center Cost Center 

Code _Nanie 

4.3.0000 Audio Visual Services 



4.2.0000 Museums & Galleries 



Possible 
Parameter 

Actual Usage 

Estimated Usage 

Target Population 

Total Students 

Credit Hours 

Contact Hours 

FIE Faculty 

Total Budget 

FIE Employees 

Total Operating Expense 

Total Salaries 

Total Students 

Credit Hours 

Contact Hours 

FIE Faculty 

Total Budget 

FTE Employees 

Total Operating Expense 

Total Salaries 

Per Patron 
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4-1 '0060 Library Acquisition 

and Circulation 



4-1 -0050 Library Administration 



Actual Circulation. 

FTE Employees, primary cost 
centers 

User Population 

Total Budget, primary 
cost centers 

Total Salaries, primary 
cost centers 

Total Operating Expense, 
primary cost centers. 

PTE Faculty 

PTE Employees 

User Population 

Total Budget 

Total Salaries 

Total Operating Expense 
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Chapter VIII 

COSTING PROGRAM ELEMENTS AMD DETERMINING AVERAGE COST 



Chapters VI and VII outline a preliminary set of procedures for deriving the 
full cost of each primary and support cost center. The distribution procedures 
also provide the means for determining the cost categories of projects. 
The naxt step in the cost finding process is to determine the cost of unique 
program elements (e.g., research project) and the average cost of program 
measures (i.e., activity indicators). 

Program measures or activity indicators provide a means of identifying the 
cost of operations in terms of units (i.e.» average cost). Under this approach 
(i.e., unit costing), total costs associated with specified types of units 
are determined and then divided by the number of units generated to arrive at 
the cost per unit. Unit costs cannot be applied to such types of activities 
as research projects that do not have homogeneous units but instead are unique 
cost objectives. "Project costing" would be more appropriate for these 
activities than unit costing. Under project costing, the total costs of 
individual projects would be determined through specific identification of 
certain costs to the projects (i .e. , distributed costs) and the use of al- 
location techniques to allocate those costs that cannot be identified readily 
with the projects (i.e., allocated costs). 
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Project Costing 



The procedures for cdsting a project under the "project method" are: 

1, Distribute the identifiable costs to the cost categories of 
each project. (See Chapter VI, Distribution of Cost Categories, 
page 41.) 

2, Aggregate the allocated support costs for the cost center that 
contains the project. 

3, Apportion these aggregated costs to each project using a base 
such as salaries and wages or total cost. During Phase II, 
alternative bases will be tested and analyzed to determine the 
one that is most practical and equitable. 

Unit Costing 

The primary question concerned with unit costing is which program or 
activity measure to use. The question of which unit to use depends on the 
purpose for determining unit costs. For the Cost Information Exchange 
Project the task force will consider the advantages and disadvantages of 
using such unit costs as cost per credit hour, cost per degree, or rost 
per student for interinstitutional comparisons. For cost reimburs .^ant 
contracts, the unit agreed upon by the institution .and the funding agency 



depends on the intent of the support agreement. If, for example, the agency 
is sending employees tO' regular instructional classes, student credit hours 
may be the most equitable unit to measure average cost. If, however, the 
employees were taking refresher, noncredit courses the most appropriate 
unit of measure might be the student contact hour. 

It should be clear at this point that the cost finding process as defined in 
this paper will result in costs ultimately lodged at the primary cost center 
level and certain student service support cost centers such as student housing 
and food services. After costs have been lodged at these lev^i^ls, measures 
will be selected to express these costs in terms of units. For example, the 
total cost of lower division English instruction may be divided by credit 
hours to determine lower division English instruction cost per credit hour. 

At this final step in the cost finding procedures, cost per degree can be 
determined by accuiTiUlating the unit costs as the student passes through the 
processes of the institution. 

The question of how to calculate the cost per unit of measure will be 

examined during Phase II. The preliminary draft of a paper on unit 

IS 

costs of instruction may be found in Appendix F. 



APPENDIX A 




INSTITUTIONAL, ACCOUNT CLASSIFICATION 
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APPENDIX A 
INSTITUTIONAL ACCOUNTING CLASSIFICATION 



Current Funds Expenditures 

The report of current funds expenditures includes those of both unrestricted 

and restricted current funds. All items of expenditures are included such 
as salaries, wages, and other forms of compensation; consumable supplies 

and materials 5 services, and other costs of operation; and expenditures 
for equipment. 

Current funds expenditures generally are classified in three major categories: 

Educational and Gentjral 
Student Aid 
Auxiliary Enterprises 

At the discretion of the institution^ the categories Education and General 
and Student Aid may be merged, with each category being subtotaled. 

Expenditures for those activities and programs that are conducted primarily 
as community of public services may be reported under separate major heads 
immediately following Student Aid in the Statement of Current Funds Reviews, 



College and University Business Administration , American Council on 
Education, Washingtonj D, C, A Summary of Chapters 19 and 20. 



EKLC 



93 



Expenditures, and Transfers and in the Schedule of Current Funds Expenditures. 
Within the major categories j current funds expenditures should be classified 
by function or organizational unit. Although the statement may be expanded 
or supplemented to show expenditures by^objectj such classification is 
subordinate to the classification of expenditures by function and organizational 
unit. 

The form of the Statenient of Current Funds Expenditures provides for classi- 
fication of expenditures for the entire institution. If it is the policy 
of an institution to charge each college or other educational unit with its 
proportionate share of general administration, general institutional expense, 
library, and physical plant expenditures in order to show the extent to 
which each unit is financially self-sufficient, subsidiary schedules may 
be prepared for the units. Nevertheless, a Statement of Current Funds. 
Expenditures for the institution as a whole should be presented. 

Educational and General ^ 

Educational and General expenditures should be classified in the following 
functional categories: 

A. Instruction and Departmental Research 

B. Organized Activities Related to Educational Departments 
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c. 


Sponsored Research 


D. 


Other Separately Budgeted Research 


E. 


Other Sponsored Programs 


F. 


Extension and Public Service 


G. 


Libraries 


H. 


Student Services 


I. 


Operation and Maintenance of Physical Plant 


J. 


General Administration 


K. 


Staff Benefits • 


L. 


General Institutional Expenses 



The sequence of the items in the expenditure statement may be determined 
by institution; however, to achieve reasonable uniformity among the 
financial reports of institutions, the above order is recommended. 

A. Instructio n and Departmental Research . Under this title should be 
included all expenditures of the departments, colleges, schools, 
and instructional divisions of the institution. It includes compensation 
for deans, faculty members, secretaries, technicians, laboratory and 
other assistants; office expenses; laboratory and instructional expenses; 
other operating expenses; and expenditures for equipment. 

Expenditures incurred for instructional programs for students pursuing 
regular courses of study leading to collegiate degrees, whether offered 
off-campus or on-campus under the jurisdiction of an extension department. 
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should be include^, under this heading. Amounts reported here should 
include expenditures for research not separately Dudgeted or financed. 

The instructional divisions— schools , colleges, and departments— may 
be listed in this statement, or their expenditures may be sumn.arized here 
and the details reported in subsidiary statements. If the administrative 
organization of the institution does not provide for divisions, schools, 
or colleges, the departments of instruction should be listed. 

Expenditures for museums should be included with expenditures of the 
departjaents of instruction which they serve. Museums organized to 
serve the^ entire institution may be shown under a separate main heading 
or under General Institutional Expenses. Museums which are primarily of 
a public service nature may be reported under Extension and Public Services. 

iB. Organized Activities Related to Educational Departments . This title 
includes the gross expenditures for the activities listed under the same title 
in the Statement of Current Funds Revenues. Cach activity should be reported 
separately, and all charges applicable to their operations should be included. 

£• Sponsored Research . This title includes expenditures for direct costs 
of research projects in accordance wi th the terms of grants , contracts , or 
other agreements, representing restricted current funds expenditures. Amounts 
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equal to indirect cost allowances may be reported as 3d current 

funds expenditures opposite this caption, if des to equalize, 

for report purposes, the total revenues and expendiuurcb ror Sponsored 
Research. When this is done, an offsetting deduction should appear in the 
Statement of Current Fund Expenditures, Unrestricted, following the total 
for Education and General V 

Other Separately Budgeted Research . Expenditures for research bureaus 
and institutes, experiment stations, and similar organizational units should 
be reported under this title. Some separately budgeted research programs 
and activities may produce revenues, for example, a bureau of economic research; 
others may be supported by governmental appropriations , for example. 
Agriculture Experiment Stations; many other activities , the expenditures of 
which are reported under this title, produce no revenues, nor do they receive 
governmental appropriations. Expenditures should be reported here for such 
activities and for all separately budgeted research programs, regardless of 
the source of financial support. The title excludes departmental research 
not separately budgeted or financed, which is reported under Instruction and 
Departmental Research- 

Other Sponsored Programs . Here should be reported the expenditures for 
the same activities and programs included under this title in the schedule 
of revenues* Examples are training programs;, training and instructional 
institutes, and similar activites. If desired, totals may be combined 
with those of expenditures for sponsored research under a title such as 
Sponsored Research and Other Sponsored Programs. 

er3c 



F. Extension and Publ ic Service . Under this title should be Included 
expenditures of educational and other activities designed primarily to 
serve the general public. If of major magnitude, individual activities 
may be reported separately, 

G^. Libraries . Under this title should be included the total expenditures 
for separately organized libraries, both general and departmental. The 
expenditures include those for salaries, wages, other operating expenses, 
books, subscriptions, continuations, and binding costs. 

H. Student Services , Expenditures for services to students are included 
here. Examples are: registrar's office; admissions office; offices of the 
deans of students, men and women; guidance and testing programs; health 
service, unless it is an auxiliary enterprise; the financial aid office; 
and institutional subsidies to student activities, 

L Operation and Maintenance of Physical Plant . This title includes all 
expenses for salaries, wages, suppl ies, materials, other similar expenses; 
expenditures for equipment for the operation and maintenance of the 
institutional plant; and miscellaneous general services not charged elsewhere. 
If expenditures are charged directly (prorated) to auxiliary enterprises and 
organized activities relating to educational department, they should be 
excluded or deducted from the total included under this title. Costs of 
work performed by the physical plant department for organizational units 
should be charged to those units and not included in the total reported for 
Operation and Maintenance of Physical Plant. 




98 



il- General Admini strati on > Under this title should be includec' uil 
expenditures of the general executive and administrative offices serving 
the entire institution. Administrative expenditures chargeable directly 
(prorated) to auxiliary enterprises or u. ' !ed activities related to 
educational departments should be excluuuv. ut deducted from the total included 
under this title. 

J<. Staff Benefits . Staff benefit expenditures may be reported here or 
maybe distributed to the accounts to which the salaries and wages of faculty 
and other staff members are charged. Staff benefits funded directly by 
governmental or other outside agencies would not be included here; however, 
where the total figures are material, and are determinable, they should 
be disclosed, either in a footnote or some other manner* Amounts charged 
directly (prorated) to auxiliary enterprises and to organized activities 
related to educational departments should be excluded or deducted from the 
total included under this title, 

1. Genera l I nstitutional Expenses - This title includes other expenditures 
for the entire institution exclusive of libraries and physical plant operation 
and maintenajice. Wherever possible, such items should be charged as 
departmental and office expenses, although practices will vary among 
institutions because of budget and other managerial policies. 

If any expenses of this group are charged directly (prorated) to auxiliary . 
enterprises or to organized activities relating to educational departments, 

■ ■ O ■ 
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they should be excluded or deducted from the total of General Institutional 
Expenses. 

Student Aid 

In this category should be reported expenditures for all forms of student 
aid granted from current funds. Expenditures from both unrestricted and 
restricted current funds are included here, the amount expended from 
restricted current funds being shown, also, as revenues for Student Aid. 
Aid to students in the forms of remission of tuition and fees and of exemption 
from payment of such charges should be reported under this heading as 
expenditures of unrestricted current funds. However, remissions of tuition 
and fees granted because of faculty or other staff status, or connection of 
students should be reported as Staff Benefits, not as Student Aid, 

The expense of scholarships where service is required of students receiving 
such payments should not be reported here, but should be shown as e;(penses 
of the departments or organizational units to which the service is rendered. 

Auxiliary Enterprises 

This category includes the gross expenditures of the enterprises indicated. 
Physical plant charges, general institutional expenses, administrative 
charges/, and other indirect costs should be included, In the Schedule of 
Current Funds Expenditures (Form 15), operation of each auxiliary enterprise 
should be reported separately. 
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Unrestricted Current Funds, 

Funds which have been earned by, or appropriated or contributed to, a college 
or university free from any restrictions imposed by donors, payors, or outside 
agencies as to their use are unrestricted current funds. Although such funds 
generally are used for operating purposes, they may be designated by governing 
boards for other institutional uses. 

Basis of Reporting 

Unrestricted current funds revenues and expenditures should be accounted 
for on the accrual basis. Because one of the primary purposes of accounting 
and reporting in colleges and universities is to provide financial information 
to meet the needs of managanent, the total operating revenues and expenditures 
must be accumulated accurately and consistently from year to year and be 
disclosed in the reports. Revenues should be reported when they become 
due, and expenditures should include charges for materials received and 
services rendered even though payments for them may not be made until a 
subsequent fiscal period. 

However, unlike accounting and reporting for commercial enterprises, it is 
more important that the financial statements of a college or university 
disclose clearly the institution's stewardship of the resources and property 
entrusted to it than it is to determine net profits and net worth... Therefore, 
it may not be necessary to accrue all revenues or to prorate all expenditures. 
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For example, most Institutions do not accrue income from investments nor 
allocate to' subsequent fiscal periods the cost of incurance premiums. 
When the revenues to be received are related directly to costs already 
incurred, the amounts should be accrued and reported as revenues and as 
receivables. 

Interdepartmental Transactions . Such transactions should not be accounted 
for and reported as current funds revenues and expenditures since to do so 
would inflate the total operating figures for the institution. Certain 
transactions, however, should be reflected in the operating statements, such 
as: 

1. Materials produced by a departmental activity and sold to other 
departments or to auxiliary enterprises; for example, the sale 
of milk by the dairy department to the dining halls. This 

^ transaction should be treated as revenues of the organized 
activity related to the dairy department and as expenditures 
of the food services. 

2. Sales and services of auxiliary enterprises to other departments; 
for example, catering by the food service department for student 
or faculty groups, for receptions, and for the entertainment of 
institutional guests; and the sales to offices and instructional 
departments by the student store. Such transactions should be 
treated as revenues of the respective auxiliary enterprises and 
as expenditures of the offices, departments, or organizations 
receiving the services or materials. 
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Examples of interdepartmental transactions that should not be reported as 
institutional revenues and expenditures are: 

1. Sales and services of central stores and of service departments. 
The transactions of such units should be handled on a revolving 
fund basis. Costs of materials and expenditures for personal 
services shou'id be charged to the appropriate units, and credits 
for the services and materials furnished to using departments 

of the institution should be credited to the appropriate units. 
If a subsidy from institutional funds is authorized for the 
support of a central store or service department, tP?e amount of 
such subsidy should be reported as an expense of the institution. 
If an excess of credits over charges of a service department or 
central store is treated as revenue of the institution, such 
amounts should be reported as revenues in the institutional 
reports. The value of services and materials obtained from service 
' departments and central stores by offices and departments of the 
institution must be accounted for and reported as expenditures of 
those departments, just as if they had been obtained from sources 
outside the institution. 

2, Transfers of supplies or equipment from one department to another, 
such as laboratory materials of the chemistry department transferred 
to the biology department. Such transactions should be treated as 
reductions in expenditures of the department transferring the 
materials, and as expenditures of the department receiving them. 



EKLC 



103 



APPENDIX B 
PROGRAM CLASSIFICATION STiltCTURE 



ERIC 



APPENDIX B 



THE NATIONAL CENTER FOR HIGHER EDUCATION 
MANAGEMENT SYSTEMS 
(NCHEMS) 
AT WICHE 

Section II 
PROGRAM CLASSIFICATION STRUCTURE 
First Edition 

Prepared by: 
Warren W. Gulko 



SECTION II: THE PROGRAM STRUCTURE 



Introducti on 

A program structure is a classif icatioh system that categorizes the 
activities of an organization according\to their relationship to the 
organization's objectives. Although various schemes may be used, 
there are certain aggregation levels that are traditionally found in 
program structures: 

a. Program 

b. Subprogram 

c. Program Element 

The NCHEMS Program Classification Structure has expanded the number of 
levels in order to provide alternative aggregation levels and multi- 
dimensional classifications for analytical purposes. The levels of the 
structure are illustrated in Figure 2.1 and described in detail on the 
following pages. Briefly, the organizational unit is the CAMPUS, 
consisting of primary programs and support programs for the purpose of 
associating resources with programs and outputs. PROGRAM represents the 
major institutional missions and related support objectives. The program 
objective may be described by a number of suboblectives that are represented 
by the SUBPROGRAM. The PROGRAM CATEGORY is an imp! icitly defined aggregation 
of progra-m subcategories that may be used to sum related program elements 
across program lines. PROGRAM SUBCATEGORY represents a collection of homo- 
geneous program elements within a program category. The PROGRAM SECTOR is 
included to identify the level of course for instruction program elements 
but is available for use in other programs at the option of the institution. 

PROGRAM ELEMENT represents an activity or set of activities that contribute 
directly to the program objective in a measurable fashion. A program 
element is the primary component of the program and represents the lowest 
order of aggregation for data in the Program Classification Structure. 
The various data that comprise a program element will be referred to as 
program measures, i .e. , the indicators and expense categories associated 
with a program element. Program measures serve as characteristic 
quantitative measures of output and resources util ized in the activities 
of a program element. The specific program measures to be used with the 
Program Classification Structure will be the subject of a separate report. 
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Figure 2.1. Program Classification StructL^re nomenclature 
CAMPUS 




1.1 
General 
Academh 



1.2 
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1.3 
Special 
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Services 




1.1.0100 1.1.0200 1.1.4900 
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1.1.0202.10 
Preparatory 



Etc. 
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6.3.9600 
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Operations Operations ttonal Support 

6.3.8220 6.3.8230 6.3.8290 

Student Employee Unassigned 

Admissions Personnel 

& Records & Records 

Etc. . . . 6.3.8230,xx . . . Etc. 

Unassigned Unassigned Unassigned 




Etc. 



. . 6.3.8230.XX.XXXXXXJCX . 
Faculty Records 



, . Etc. 



Campus 

Campus is the highest level of aggregation in the Program Classification 
Structure: Multicampus institutions and state systems may wish to develop 
individual, systemwide summary schemes; however, multicampus data may be 
processed using the Program Classification Structure. Such data may be 
aggregated and summarized using the unassigned right two characters of the 
sixteen-character coding structure to identify program elements by campus. 
Central office units of a multicampus system may be identified by setting 
the first character of the code at zero, indicating a program element which 
is not identified to any one campus program. An alternative is to define 
the central offices as a separate, pseudocampus and to identify such 
program elements: ustng the unassigned right two characters of the ending 
structure. 
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Primary and Support Programs 

Primary programs are those programs that contribute directly to the mission 
of the institution. Support programs are those programs that are adjunct 
to 3 or in direct support of, the primary programs. 

Coding: Primary and support programs are implicitly defined and do not 
require a code* 

Program 

Program is an aggregation level , structuring program elements into major 
objectives. The Program Classification Structure is based on seven programs 

1.0 Instruction Program 

2.0 Organized Research Program 

3.0 . Public Service Program 

4.0 Academic Support Program 

5.0 Student Service Program 

6.0 Institutional Support Program 

7.0 Independent Operations Program 

Coding: : Two-character numeric code; the second character defines the 
subprogram. 

Subprogram 

Subprogram is a subdivision of the program for the purpose of collecting 
program elements into homogeneous sets related to the subobjectives of the 
program. Subprograms are listed in Figure 2.3 (page 114 ). 

Coding: One character numeric code; used in conjunction. with the, 
program code . 

Program Category . . 

Program category is a classification of similar or related program elements 
by discipline area or major function. The program category permits 
classification of program elements independent of the program or subprogram 
structure and may be used to aggregate functionally related program elements 
across program lines. Program categories for instruction program, the 
organized research program, and the public service program (excluding 
cooperative extension service) correspond to the discipline categories of 
the HEGIS Taxonomy. The term discipline category is used where the program 
categorj/ is an academic discipline which is further subdivided into discipli 
specialities. 
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Coding: Four character numeric code; the last two characters define 
the subcategory. 

Program Subcategory 

Program subcategory is a refinement of the program category and represents 
the principle aggregation level for collecting program elements organized to 
achieve or contribute to a specific set of outputs related to the program 
objectives. Program elements that are substitutes, i.e., produce similar 
outputs, should be organized within the same program subcategory. The program 
subcategories should be aligned with organizational entities (e.g., academic 
departments) or subsets of organizational entities. For the purposes of the 
Program Classification Structure, A Taxonomy of Instructional Programs in 
Higher Education (referred to as the HEGIS Taxonomy), published by the 
National Center for Educational Statistics has been adopted as the 
discipline category coding structure for primary programs. It should be 
noted that the HEGIS Taxonomy is addressed principally to degree programs 
rather than instruction discipl ine programs as defined by the Program 
Classification Structure. However, it was found that the coding of the 
HEGIS Taxonomy serves the purposes of this structure and was adopted in 
order to avoid the proliferation of coduig systems. 

Program subcategories for the instruction program, the organized research 
program, and the public service program (excluding cooperative extension 
service) correspond to the discipline subcategories of the HEGIS Taxonomy. 

Coding: Two character numeric code; used in conjunction with the program 
category code. 

Program Sector 

Program sector refers to a subset of program elements within a program 
subcategory. It is designed primarily to identify the level of course for 
instruction program elements, e.g., lower division. Program sector may be 
used as a convenient identification for institutional analysis in other 
programs where its use is optional. ' . . 

Course level refers to the level of offering for instructional courses 
but may be used in other programs to differentiate various student groups. 
The following codes are recommended for use in the instruction (1.0), 
and are optional for use in the organized research program (2.0), the 
academic support program (4.0) and the student service program (5.0), 
where it may be appropriate to link program elements with course levels: 

Ix. Preparatory 

2x. Lower Division 

3x. Upper Division 
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4x. Combined Upper Division and 
Graduate or Professional 

5x. Graduate or Professional Only 
9x. Other 

Lower division (2x) relates to course offerings at a level of comprehension 
usually associated with freshman and sophomore students; upper division (3x) 
for course offerings at a level of comprehension usually associated with 
junior and senior students; graduate and professional (5x) relates to 
postbaccalaureate offerings. Preparatory (Ix) refers to noncredit course 
offerings or substitutes thereof (e.g. , examinations) that may. be required as 
part of th§ curricular requirements or preparation for degree work. Combined 
upper division and graduate or professional (4x) is to be used in those 
cases where no distinction is made between undergraduate and graduate courses. 
Other (9x) is a course level for those situations where the normal course levels 
are not appropriate. It should be noted that course levels are assigned 
relative to the intended degree of complexity or expected level of comprehension 
rather than the level of student enrolled in the course. For example, an 
elementary algebra course that happened to have an unusually large proportion 
of seniors enrolled does not become an advanced course by virtue of the 
participants . 

The following codes are recommended for the Public Service Program (3.0): 
6x. Individuals 
7x. Common Interest Groups 
8x. Community Sectors. 
9x. Other 

Individuals (5x) refers to continuing education courses offered for general 
clientele, i.e., individuals within the community at large. Common interest 
groups (7x) refers to continuing education for specific professions or special 
interest groups . Community sectors (8x) are the publ ic service activities 
directed at particular sectors or subgroups of the community. 

Coding: Two character numeric code. The first character is reserved 
for the above codes, the second character is unassigned. 

Program sector coding is unassigned for the institutional support program 
(6.0), and the independent operations program (7.0). 
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Program Element 



The lowest level of aggregation is the program element, a collection of 
resources, technologies, and policies integrated through a set of 
activities to contribute directly to the program objective in a measurable 
fashion. It is normally a distinct entity, separately managed or controlled, 
and represents the basic unit of the Program Classification Structure. 

Coding: Eight character alpha-numeric code; last two characters 
recommended for campus identification. Program element 
codes are institutional ly defined . Participating institutions 
should attempt to organize their program elements and 
associated coding structure in a manner that facilitates 
the transfer of current and future institutional data to the 
Program Classification Structure. 

NOTE: In developing the program element code, institutions should make 
provisions to permit defining instruction program elements at the 
course or section level . 



Program Measures - . 

Associated with each program element are program measures that characterize 
the program element. They are the indicators of resource utilization and 
output associated with, the activities of the program elements. Although 
presently undefined, it is planned that the program measures will reflect 
quantitative measures of the following: 

a. Resources 

b. Activities 

c. Outputs 

d. Performance 

Program measures will be designed to allow a linkage to the regular account 
structure in order that program elements may be identified with organizational 
units and the institution's chart of accounts. In addition, program measures 
will permit alternative aggregations of the program elements, e.g., by source 
of funds . 

Coding 

The Program Classification Structure is based on a sixteen-character 
code to identify each program element. Figure 2.2 displays the proposed 
coding scheme for the Program Classification Structure. The fields of 
the sixteen-character code correspond to the previously described levels 
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of the structure. The last two characters, 15 and 16, are unassigned to 
allow the option of developing unique institutional reports,. e.g . , 
identifying the various campuses in a multi campus system, or may be used 
to expand the program element coding scheme. 



PROGRAM 



Figure 2,2, Sixteert-character coding structure 

PROGRAM CATEGORY PROGRAM SECTOR PROGRAM ELEMENT 
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The codes for the first eight characters are specified by the NCHEMS 
Program Classification Structure. The coding for the remaining eight 
characters, i.e., the program element codes, are Institutionally 
defined in order that each institution may identify its program elements 
in a manner that facilitates a correspondence to the institution's 
program structure and the transformation of data from the institution's 
data system - 

The coding structure has been designed to permit the entry of program 
elements at various levels within the structure. Normally, a program 
element is identified to a specific program subcategory. However, 
occasionally it is not appropriate to assign a program element specifically 
to one program subcategory, but rather to some higher level within the 
structure. In these cases, the coding scheme allows ^f or zero entries 
in order that program elements may be included at a level of aggregation 
appropriate to the particular program element. For example, consider a 
program element for the management and administration of a major 
organizational unit, G.g., the Dean of Summer Session. Suppose this 
program element is appropriately identified only with the special session 
instruction subprogram (1-3). For this case, the program element may 
be coded using 0000 for the program category code, which would permit 
the program element to be assigned to the subprogram level; e.g., 

1 .3.0000.00.XXXXXX XX 
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The zero entries indicate that this program element is associated with all 
sectors (.00.) and all program subcategories ( . 0000 ) within the special 
session instruction subprogram* 

The provision for a zero entry permits program elements to be entered at the 
campus level, the program level, the subprogram level, or the program category 
level, whichever is appropriate to the specific progra)» element. Reports 
will be developed to display such program elements and list them separately 
from the other program elements. For various appl icatiDns of the Program 

Classification Structure, allocation procedures will be designed in a manner 

that will permit distributing the cost of such higher level program elements 
back to the appropriate program subcategories without a loss of information 
related to the program element. 

Organization of the Structure 

The Program Classification Structure has been designed to permit the 
aggregation of program elements in alternative ways to support various 
internal institutional needs. The coding scheme is suggested for use by 
institutions participating in the National Center for Higher Education 
Management Systems in order to provide the framework for comparable data 
exchange and the use of generalized models. 

Figure 2.3 displays the organization of the Program Classification 
Structure to the subprogram level and the associated codes by program. 
The names and the coding for the primary program categories, i.e., those 
in instruction, organized research, and public service, are based on the 
HEGIS Taxonomy. The HEGIS Taxonomy has been adopted as the coding structure 
for use in primary program categories. The coding for support program 
categories is based in part on the HEGIS Taxonomy where it appears useful 
to identify program elements with disciplines. 
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APPENDIX C 
ACTIVITY CROSSOVER 



APPENDIX C 



ACTIVITY CROSSOVER 
Institutional Activity Analysis/Activity Crossover 

i 

For those institutions who do not already have their current expenditure 
accounts coded to indicate the corresponding Program Classification Structure, 
it will be necessary to develop an activity crossover between their chart of 
accounts and the PCS. The activity crossover matches the activities supported 
by the expenditures from an institutional account with the same activities 
associated with a PCS category (PCS activities are described in Appendix B). 
This reclassification of institutional expenditure accounts into the Program 
Classification Structure requires an analysis of the purpose for which 
expenditures were incurred (i.e. 3 what activities did they support). 

The crossover procedure involves only two steps: 

1. For each current funds expenditure account, identify the purpose 
or objectives of the expenditures incurred (i .e. , activities 
supported). It is Important to keep in mind that the institutional 
activity analysis is the sole basis for the crossover itself. The 
crossover involves considerably more than merely matching 
institutional account names, organizational unit designations, 
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or functional classifications with apparently similar program 
categories within the PCS. An individual or individuals 
knowledgeable about the activities performed within each 
organizational unit should perform a crossover based on an 
analysis of those activities. 
2. Match the identified activities of each expenditure account 
with the Program Classification Structure activities at the 
program subcategory level, if possible. Otherwise, match at the 
lowest level possible. The person making this match needs to be 
thoroughly familiar with the Program Classification Structure. 

The crossover of expenditure accounts should match PCS categories on a one- 
to-one basis ^ Several expenditure accounts may be ^^crossed over^' to one PCS 
category (see sample Activity Crossover Report in Appendix C) . Houeverj 
expenditure accounts should not be apportioned to more than one PCS Cost. 
Center since this could impose biases on any later allocations or 
distributions. 

In some situations the crossover should not be done at the subcategory 
level. For example. Dean of Students should be crossed over at the Student 
Service Program level (5.0.0000) because his office tends to be supportive 
of the total student service program. Another example is an account that 
includes more than one category, such as one office handling accounting, 
auditing, executive direction, and purchasing. In this case, the crossover 
should be to the Institutional Support Program level (6.0.0000) . 
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There may be several unusual or difficult expenditure accounts to be crossed 
over that are not readily apparent until the crossover is actually attempted. 
The-f oil owi ng list covers some of those encountered by the nine participating 
institutions:^ 

1. Fellowships are generally made up of stipends to be paid to the 
fellow or trainee, an institutional allowance to cover tuition 
for the fellow or trainee, and a balance that may be spent at the 
discretion of the institution. The stipend portion should be 
crossed over to Student Financial Aid (5.4.xx90), the tuition 
portion to (5.4.xx91), and the remainder to instruction or 
research, depending on its primary use. Some institutions 
separate the grant funds into two or three separate accounts 
(i.e., one each for sti^vends, tuition, and the remainder) when 
the grant is recorded in one account, that account should be 
crossed over to (5.4.9500), and in a later step it should be 
transferred to the appropriate PCS classification based on the 
expenditures by the institutional accounting object codes: 
stipends, tuition, etc. 

2. Multicampus operations generally have a central administrative 
function incurring expenditures that support the activities, of 
more than one campus. The PCS is designed for a campus and, 
therefore, does not accomnodate the central administration activity. 
For the Cost Finding Principles project, central administration 

^Additional drfficul ties will be discovered in Phase 11 when the more 
complex participating Institutions review and improve their preliminary 
crossover. These difficulties and the methods of handling them will be 
incorporated into a Cost Finding Principles Manual to be published at the 
end of Phase II, 
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shouiMlbe crossed over to (O.O.XXXX). The XXXX classification 
shoiuld be tke same PCS Program categories as used in other 
instittutional support (6,0) subprograms. These categories will 
be alTifDcated at a later step in the procedures. 

3. Frinfe benefits at many public institutions are budgeted and 
expensed from a central account. This account can be crossed 
over xo (6.3.9699) until an allocation of these fringe benefits 
can be made. 

4. Facility rental should be crossed over to (6.5.9699) whenever 

the institution maintains a central account for rentals. Identify 
the fa:cility rental with a program subcategory, if possible. 

5. Membership dues paid from a central expenditure account should 
be crossed over to (6.1.8190), In other cases, it will be 
treated as an object of expenditure and associated with various 
other expenditure accounts by organizational unit. 

Reclassifying Expenditures 

The procedures for distributing cost categories to cost centers utilize to 
some extent the activity crossover that was described in the previous section. 
In these cases, expenditure data from the institutional expenditure accounts 
are crossed oyer to ?CS cost centers utilizing the activity crossover mapping. 
Note that the procedures for doing the activity crossover did not refer to 
the expenditure data. The mapping of activities is done irrespective of the 
expenditure amounts. 
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However, when the procedures for identifying direct costs call for 
crossing over expenditure data, certain precautions should be noted. 

1. If overhead or indirect cost appears as an expenditure in the 
grant or contract account, that amount should not be crossed 
over but rather "backed out" by using the object code for 
indirect cost. If this were not done, costs in the amount 

of indirect cost reimbursement would be doubly counted. 
Indirect costs on grants and contracts represent reimbursement 
for expenditures recorded in other expenditure accounts. 

2. Interdepartmental sales should be recorded as expenditures 
in accordance with the guidelines established in College and 
University Business Administration (see Appendix A). Under 
these guidelines, revolving funds (e.g., a central stores 
operation) should not have their expenditures crossed over 
except to the extent that they are being subsidized (i.e., 
expenses exceed revenue or amount charged to departments). 

In cases where revenue exceeds expenses, this excess should be 
crossed over as a negative expenditure. Sometimes, however, 
revenue is generated (i.e., expenditures "charged back" to the 
using departments) by charging the user departments on the basis 
of something other than usage or an accepted allocation parameter 
as described in the section dealing with allocations. This in 
effect is an allocation and needs to be corrected by; 
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A. "Backing out" the expenditure from the user accounts 
and later allocating it using the suggested parameters . 

B. Correcting the "charge backs" to reflect actual usage. 



3- Some institutions "cover" over-expenditures in grant and contract 
accounts after the termination of the grant by charging some other 
institutional account and recording it as a negative expenditure 
in the grant account. This usually results in one negative 
transaction for that year because it is recorded some time after 
the termination of all regular transactions. The problem is that 
this may in effect transfer an expenditure from one account that 
supports a grant activity, such as research, to one that may 
primarily support academic administration, such as the dean's 
office^ The amounts involved, however, are small and therefore 
do not significantly affect total costs per programs. These 
negative expenditures as they appear in the grant accounts should 
be crossed over. 
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APPENDIX D 

FACULTY ACTIVITY ANALYSIS PROCEDURES MANUAL 



APPENDIX D 

THE NATIONAL CENTER FOR HIGHER EDUCATION 
MANAGEMENT SYSTEMS 
(NCHEMS) 
AT WICHE 



FACULTY ACTIVITY ANALYSIS PROCEDURES MANUAL 
(CONDENSED) 

Prepared by: 
Leonard Romney 



Note: This is a preliminary. edition and is subject to 
change by the Faculty Activity Analysis Task 
Force and Technical Council. 



The paragraphs on the following pages have been condensed from two papers 
currently being- prepared by the FAA task force and staff: Faculty Activity 
Analysis : Overview and Majo r Issues and Faculty Activity Analysis Procedures 
Manual « 

The first FAA paper. Faculty Activity Analysis : Overview and Major Issues ^ 
discusses the issues which must be addressed when a faculty resource survey 
is being considered. 

A. Assignments, Activities, Effort 

Three aspects of faculty workload are discussed in the FAA paper: 
assignments, activities, and effort. 

Assignments are the coir^ponents of faculty workload which are expected 
to be performed in return for salary. Assignments are expected tasks 
such as participation on specific research contracts, advising a number 
of students, and filling one or more committee assignments. Assignments 
pertain to "before^the fact" considerations. 

Activities are tasks actually performed, some in order to fulfill a 
particular assignment and others which pertain to tasks other than those 
assigned. Some sets of the activities may correspond directly to par- 
ticular assignments. For example, the assignment to teach an introductory 
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physics course (or section) involves a set of teaching activities such 
as course preparation, teiching, evaluation, and student advising. Other 
activities which do not relate to a parti cula>^ assignment may be such 
things as professional development and even individual research. 

As defined in the FAA paper, effort, as a measure of the faculty 
resource, differs in kind rather than degree from faculty assignments 
and activities. To measure faculty effort is to measure not only time 
sper^t performing certain activities, but it also implies an ability to 
measure intensity of involvement, the degree to which one's abilities are 
Involved and challenged, and the relationships between these factors and 
the instructional process. Essentially, faculty effort analysis is 
input analysis, a technique which is far from mastered in the higher 
education community at the present time. 

Faculty assignments and faculty activities both to various degrees have 
been the subject of faculty resource surveys. Although there are 
numerous examples of studies of both aspects of faculty appointments, 
there seems to be no example of a case in which both have been used. 
Analyzing costs for a specific period of time should be dependent upon 
an analysis of faculty activities since program costs should be identified 
with actual resource utilization rather than anticipated resource 
utilization. 
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Assignment analysis, however » may be easier to handle and therefore may 

a more expedient alternative to an activity analysis. It is an 
acceptable alternative if assignments reflect accurately actual resource 
utilization. Typically, however, assignments do not cover the full range 
of activities in which faculty engage. This may vary from institution 
to institution. If at a particular institution it were found that 
activities correspond directly to assignments, assignment analysis 
would be an acceptable substitute. However, both an assignment and 
activity analysis should be conducted periodically to assure direct 
correspondence between the two. Phase II of CFP will test both methods. 

Kinds of Assignments and Activities to be Included 

There are certain activities which do not change as a function of a 
faculty member's formal assignment- That is, these activities are done 
regardless of one's assignments. For example, some research activities 
(which are more likely self imposed tasks rather than departmental ly 
assigned projects) are conducted by virture of personal interest alone 
and are not likely to cease because of modifications In one's assignments. 
Similarly, the time which a faculty member devotes to general reading in 
order to keep abreast of his discipline is not likely to change as his 
assignments are changed (unless, of course, the assignments are so over- 
whelming as to preclude such activities). 
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Although the results of all faculty activities are perhaps of importance 
to, and have implications for, the goals and objectives of the institu- 
tion, most Institutions are unwilling to pay for all activities. It is 
probably a valid institutional expectation that some faculty activities 
such as professional development will be done by virture of normal pro- 
fessional obligations and will therefore fall outside of the typical 
appointment contract. As far as cost finding is concerned, institutions 
should include only those things for which they arc paying. However, 
"non-costable" activities may be recognized through pay increases and 
promotions. 

Among the numerous problems that arise from this limitation is the fact 
that the number and types of these costable activities vary from insti- 
tution to institution. Some institutions explicitly "buy" and contract 
for all of a faculty member's time and energies. Other institutions 
purchase professional development and allow released time for consulting 
in additional to regular teaching and research assignments. Therefore, 
the relative limits of the scope of activities to be included in the 
survey can be defined, but the exact dimensions and categories within 
this scope cannot. Categories of "costable" activities must be insti- 
tutionally defined. 
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Relationship of Activities and Assignments to Institutional Objectives 

Data on faculty need be acquired not only concerning his activitie but 
also how these activities affect and relate to institutional objectives. 
At issue is the measure of this relationship. Ideally, faculty activities 
could be related directly to the outputs they produced. Thus, the lir^k 
between faculty acflyitie^^ and fiosti tittional Dbjectives would exist, 
given that the objectives of the institution were stated in terms of 
specific outputs expected. 

However, the state of the art is not sufficiently advanced to allow 
the use of outputs in this fashion. First, the outputs of higher edu- 
cation have not been specified. Secondly, they have not been quantified. 
The Center staff is currently engaged in a project designed to accomplish 
this. In the meantime, howevgf, an alternative measure must be sought. 

Until outputs' are defined and quantified, the programs of the PCS can 
serve as the link between faculty activities and assignments. The approach 
then is to survey faculty concerning not only their activities but also 
how these activities contribute to institutional programs as defined by 
the Program Classification Structure. The proposed approach is es- 
sentially two-dimensional. As presently conceived by the FAA task force, 
the program dimension of the survey instrument will be written in terms 
of major programs of the PCS. The level of detail required by the CFP 
project can be obtained by combining program information with the info- 
mation carried in the activities dimension. 
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One of the most frequent faculty arguments against any sort of faculty 
resource survey is that there is no opportunity for registering "joint 
effects." The Program Cldssfficatlon Structure does niot make any aTiov^ 
ances for categories sud^i as '';]49fiitBt effeefes." This does not preclude, 
however, the possibility of creating additional sub-divisions of the 
program dimension in which the joint effect issue can be registered. 

Specific faculty activit^^^es my c»itrtfe.inSe to stn^te programs as shown 
below: 




Specific faculty activities may contribute to multiple programs: 



Faculty 
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Or specific faculty activities may contribute jointly to multiple programs 



Faculty 
Activity 




The intent is that the suggested approach permit faculty to record any 
or all of the effects demonstrated in the preceding diagrams. This 
technique should in no way be construed to imply that there are joint 
programs. By definition, there sifi^ly are not. There are activities 
which affect multiple programs jointly. The FAA survey instrument will 
permit such effects to be recorded. Proration of these "joint effects" 
back to individual programs will be an administrative concern. 

The program dimension of the NCHEMS conceptual approach to faculty 
activity analysis looks like the following: 
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Figure 1 



The Program Dimension of the 
Proposed Conceptual Approach 
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Specification of Assignment and Activity Categories 



For the purpose of cost finding, the assignment and activity categories 
are to be restricted to those for which the institution is willing to pay. 
The problem is that the number and types of activities which are costabl.e 
vary from institution to institution. Some institutions formally assign 
or allot a portion of time to professional development and consulting; 
others do not. Therefore, the FAA task force approach is to provide a 
comprehensive list of activity categories which is exhaustive of all 
faculty functions which pertain to institutional objectives. These 
categories are designed to be mutually exclusive as well as exhaustive. 
From this list, then, the institution can select a subset of activity 
categories for which it is willing to pay. 
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In accordance with these guidelines, the following list of activity 
categories has been devised, 

A. Teaching Activities 

A.'l Formally Scheduled Teaching Activities 
A. 2 Contact Related Activities 

A,3 Planning, Innovating, and Programming Activities 

A, 4 Informal, Unscheduled Teaching Activities 

B. General Faculty Service Activities 

B, l Student Oriented Service Activities 
8,2 Colleague Oriented Service Activities 

B,3 Institution Oriented (Professional) Service 

B, 4 Institution Oriented Service (Miscellaneous) Activities 

C. Administrative Activities 

C. l Department Administrative Activities 
C.2 College Administrative Activities 

C, 3 Institution Administrative Activities 

D. Committee Activities 

D, l Department Committee Activities 
D,2 College Committee Activities 

D. 3 Institution Committee Activities 

E. , Research, Scholarship, and Creative Works Activities 

E, l Separately Budgeted Research and Creative Work Project Activites 
■ E.2 Not Separately Budgeted Research and Creative Work Project 

Activities 

E,3 General Research, Scholarship and Creative Work Activities 
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F, Extra Institutional Service Activities 

F.l Public Service Activities 

F.2 Private Consulting Activities 
In summary, the proposed listing of activity categories has been designed 
tc permit the individual institution to make the easiest, most valid, and 
most accurate assessment of the relationships between the faculty resource 
and institutional programs. The listing permits the institution to sep- 
arate those activities which are deemed to be costable from those which 
maintain and/or improve the faculty member's competence to perform his 
tasks but which are thought not to be costable. Which, if any of these, 
fall into the latter non-costable group is an institutional decision. 

Figure 2 shows the results of combining the two dimensions of the con- 
ceputal approach to form the entire Activity/Program Maxtrix. This 
matrix is the conceptual foundation to the approach being discussed. 

A particular cell in the matrix is to be interpreted as the time spent 
in a given activity mode which contributes to a specific institutional 
program. The summation of all cells in a particular row represents the 
total time spend in that specific activity or assignment. The summation 
of all cells in a particular column indicates the total time devoted to " 
that specific program. 
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Fi^.ure 2 
llic Conci'ptUiil /ipproflch 
The Act Lvlty/Proj;riim M/itrix 
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E. Data Collection Procedures 



Currently, the FAA task force is suggesting the following procedures 
for gathering the data. It must be recognized however, that much work 
remains to be done in this area. 

1. Survey Population 

The instrument has been designed to be 'sent to the following 
persons: Anyone with a teaching title, equivalent academic 
title, or anyone regardless of title who is engaged in formal 
classroom instruction. Thus, anyone who teaches a formally 
organized class or course or section at the institution is to 
receive and complete the survey instrument. Moreover, all such 
persons are to distribute all of their activities to institu- 
tional programs . For example, the libraria_n who teaches one 
course in library science would register not only the effects 
of teaching that course but also the activities associated with 
all of his (her) other responsibilities as well as those which 
pertain to his (her) professional career. Institutional executives 
who teach courses would not be exempt. Graduate students and 
adjunct personnel who teach also are.to be included. 
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Data Gathering 

The question of sampling versus a total population survey Is 
difficult to answer since the answer is dependent upon the use of 
the information. Long range planning, institutional resource 
allocation, institutional resource utilization, and program 
review and evaluation functions all could be adequately supported 
by data gathered through sainpl ing techniques. On the other 
hand, effective departmental management may well require informa- 
tion from each member of the faculty individually. Therefore, 
the answer to the question still remains an institutional 
perogative based upon the use(s) to be made of the information. 

When sampling teachniques are used, the design of the random " 
sample should be stratified to reflect at least the following 
variables; 

1. Faculty Rank 

2. Discipline 

To design the required size of the stratified random sample will 
require advice from experts in the field of sample design. At 
least the following must'be determined: 

1. Total number of respondents by rank and discipline 

2. Sampling fraction for each of the categories of 
faculty by rank and discipline 
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3, Expected number of respondents for sach category 

of faculty by rank and discipline 

4- Procedures for selecting those who av^e to Respond 

to the questionnaire. 

In the case of total population survey, special attention must 
be given to avoiding the pitfalls inherent in this technique. 
For example, seldom is the response rate to a total enumeration 
survey above 85%. The unresponsive faculty who constitute the 
remaining 15% frequently are similar enough sO as to bias the 
results of the survey. Care must be taken not to let them 
exclude themselves. 

3. Time Period 

The^^survey. instrument has been Aesig.nedjbo ga^he^^ 
faculty activities for a specific week during an academic term. 
However, in the paper. Faculty Activity Analys es: 0\^eryjew 
and Major Issues , a great deal of discussion is devoted to the 
variability of faculty activities during the course of an 
academic term. Typically, faculty devote different ^mounts of 
time to different activities during different Periods of ah 
academic term. > 
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A possible solution to this problem may be to survey different 
fractions of the sample or of the total faculty during a number 
of different weeks of the term. For example, 1/5 of the sample 
or faculty could be surveyed during the second week, a second 
1/5 during the fourth week and so on. Thereby, normalized data 
based on this technique would reflect or take into account 
variations in faculty activities over a given period of time. 

Example Use of the Conceptual Approach 

A sample survey instrument will be developed by the FAA Task Force 
as a model, A preliminary design of this instrument is shown as 
Figure 3^ page 159. Figure 3 also illustrates a method by which a 
faculty member could record his activities on the survey form. 
The format is designed to allow an indication of the various programs 
to which his activities contribute.- Subsequently, the appropriate 
PCS codes would be compiled from the information presented' i n both 
dimensions of the approach. Table 2 (page 160) shows the results of 
this coding procedure. 

Summary 

The preceding pages contain a suggested approach to faculty activity 
analysis. The approach is not just a method for inventorying faculty 
time devoted to activities. It also includes techniques for 
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acquiring information concerning the contribution of these activities 
to institutional programs. A sample form has been included as well 
as suggestions as to appropriate techniques for gathering the data. 
A subsequent document will be devoted to a discussion of procedures 
for analyzing the data. 
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M?met ^aordon Win gate 



FIGURE 3 

FACULTY ACTIVITY AND OUTPUT SURVEY FORM 
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Table 2 

Distribution of Faculty Member's Salary 
to Cost Centers 



Cost Center Percentage Distributed 

Cost Center Name Code • Salary of time Salary 

General Academic Instruction - 

Lower Division German 1.1.1103.20 $16,000 14% $ 2,240 

General Academic Instruction - 
Upper Division German 1.1.1103.30 16,000 12% 1,920 

General Academic Instruction - 

Graduate German 1.1.1103.50 16,000 10% 1,600 

Individual or Project 
Research - German 2.2.1103 16,000 5% 800 

General Academic Instruction - 

Lower Division German IJ. 1103. 20 16,000 10% 1,600 

General Academic Instruction - 

Upper Division German 1.1.1103.30 16,000 8% 1,280 

Social and Cultural Develop- 
ment - Student Organizations 5.1 .7130 16,000 , 10% 1,600 

Academic Administration - 
German 4.6.1103 16,000 8% 1,280 

Executive Management - 
Planning and Programming 6.1.8120 16,000 4% 640 

Individual or Project 

' Researcher - German 2.2.1103 16,000 J9% 3,040 

Totals 100% $16,000 
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APPENDIX E 

COST FINDING PRINCIPLES 
Sample Allocations 



Parameter Code Parameter Name 



Parm 


1 


Crossover Balance 


Parm 


2 


Credit Hour 


Parm 


3 


Contact Hour 


Parm 


4 


FTE Employees 


Parm 


5 


PTE Faculty 


Parm 


6 


Total Budget 


Parm 


7 


Number of Sections 


Parm 


8 


Assignable Square Feet 



ERIC 



o <\j r*. ^ ^) o 4- r-i -o <f\ f■^ o o 

.J- lO c r- .o g n*. fj r~ -o 0 cr ^ 

r«- o i-H »n o in in in m tn vf- .u 'H 'O o - 

<\j ^ ,^ r<i i-H <\l r'i r-^ I 



O 'r 'n o r- .n o C> m »n o ( 
Ts i-H <r/ r in «:> O O O vi> rf\ 
o i'sj O -J" >r co 



o «n nw in to J o rvj rn O ^ o in o 'n o rf) o u-\ cr o .f r<i »n o 



o •^ '■u .J »o o o vi- fj ' 

iT. >T I) 'J« vA »»J 

o fvj rg ,-( g.A >n .a 

rj .0 T' »\J .-H r> <7^ *vj 

in rj l<^ ro in si- m im fNJ 



i;;- O O O CJ O in O O tTi f\j O u I'l O O « 



o n o o 



r- o 



•o o -a; a* m 
•r) N- tn 

»-• 10 

(Ni 10 r.< ^ ^ 



O m — • O 'VJ O O O -H r,-) O O . 



< o »•-« m o f^J r o f o O in li^ o 4 ^ r-* r^j o rn o 



O sj- r.l 'Nj !«^ ^^l .-H o ^ O O O f\l vO O rg in >0 O O C; 0 o ( 



^-j ^1 n^ 1^ i'^ o 



<\J ro r-i nJ- O fN 
» n c- 
> rn I'l ,-1 !• ^1 



I ^0 - J f~i O O O 

r- r~ f«i o ^) I-"! 
^. '>i r i ^^ :n 



o ^ -i: J ro cr 
o »o c cr 
f.j r.' n> i'\ 



I I'- rj O O rr. r; u% : 
Aj 'n ' '".'^ 



( <0 r- rv; rv) o f*- ^ O 
r- r-- 0' o- 'n in 

-J f\J -J f\J IM 



o o c a o o o o' o o o r^ O t. O O C C O sT. O o c o o <C Ct o n 1 o O O O C'- o 



o 
o 
o 



1 c O o o o c 



00c 000 coo o".'>o 00 000 0000 00 

^ r , (vj M .\, rg fsi CM f>j cr r^j ni ro r j f r" f \ n u> in in ^ ^ ^ ''^ *i} 

O o O O O C O O f O C) O O O O O n O O O O fn rn o C O O ''O CJ O O .3 O « > O O 

S V .J J s? " 3 -V in L^ u- .n ^- m l a- q= a- cr .n ::^ -n u^ f- t- C C ^ 

o r: o o D o o o o o o '*■> o o o o o o o f) «■> a c o o c o -:<"<'•' '■-* 2! " 1 !l! "^1 l! j 

^ ^ ^, ,M ^. ^ ^ ^ ^ r-l ^ ^ ^ ,^ W r-l ^» -J ^ pH r-v ^1 ^ .-1 ^ ^ r-* ^ , ll ' ^ 

^ ^ ^ ^, ^ ^ ^, ^, ^ ^ r-1 - ^ ^« - -< ^ p-' ^ ^ ^ 




163 



rju\.-iOirv'rj»OOfNjtnOOooOOOOOOOOOOOOOOOOO' 
sO (y (J" 'O e\i e\i ^ 



> «."5 o o o o 



»i«^N^O.n>tCOOOOO,~40 0000000000000000C>00 



o o o o o o O O 



' o o o o o o 



SOOOOOOOOOOOOCtT) oooooooo 



^'nO>0^0"Njr4 0oOrOO-OOOOOOOCljOOOOOOOCDCOOOOOOOOO 
O (' . . j- O fvJ '/^ 'C <NJ 

CO rsj ^1 >r CO *n 



^^rko^oor*^,]- ^<ooooc>ooocooocrocoocooorDoo cooooooo 
<r p- -^r o fo "C «t 



CO J- (>j ^ >.)■ fr> 



c >t o 

r- ^. O 

■O fvj O O 

O C L/. sj 



c 


7- 


0^ 


O 






o c 


O ^1 


o 


o 


o 


o 


o 


o 


o 




O 


o 




o 




CO 




-C) 


o 


o 


J- 


ITi 


C) 




o 


o o 








c 


o 


o 


o 


o 


6 




o 






>t 


on 


O 


•J 






O 


f\. 










;? J- 




u:- 




y . 


fv- 




'U 




O 




•J- 






n 




•f 








•rj 


r.. 




J- 




'■^ ir*. 


fM 




o 








'0 




f\J 




m 




r\i 






f 1 
















■>t 1' 




irv 






J- 




o 














u\ 






in 




ri 




fVJ 






















{<< 

























Z3 



o. 
o 



lOOOOOOOOCOOOOOOOOt-< 

I v^ O O O O —J ^1 1^ i ^1 > r>l tn 



OOO OOO 

fVJ (*1 ■(-• fVJ (*» o o o 

sTnT-J- in lOiniOO-if^MOOOOOOOOOOOt.. ^ ... w - > 

COOOoooooo<N'oooNnoa>tooC»H^jNroooo.-»(Njrn>tr-irjm,-».Orir-io 
fu .f\j rj fM f\ pvi fvj c u-> i-» .t no o o C O f> m T' o . < - ^ fvj O C. O m p c*- p-^ f r-i r\p »-« rvj ^ pj 
MPvjrofNjroPOf^jOOooooooooooocr-r-r-r-ooor-r-r-r-cx. aifroofcrt>ioco 



ERIC 



164 



in 



O O O O C) o o 



3- 



o o o o o o 



o o c o o o o 



o c. o o o o o 



o o o f:-! c o o 



o o c:; O O o 



O O O O Ci o o 



ITv O O O O iX- I 

nJ- o f, o -n o f. I 

rvi .f . ^ Lf* I 

O' r."' f\i - • ri I/- I 



<rt (\jf<"»ooooo 

o lA ir\ <j r^j o 

O (\) CM M C'l i'*"' f- 

u. CO cu o> a> 0? 00 DO 

O «t ^ <J ?M;>'i u^ i/> 

3: ^ J) 0-.»r>' o ^c 



ERIC 



165 



1 




1 


< 


1 




1 


< 


1 




1 


o 


1 


_j 


1 


o 


1 








z 




=) 




o 




o 




o 




< 








z 




UJ 




a. 








o 













'-rk o xn fvj o a 



O 'A »rt V» H» \A V> V» -Jii «/> *A V) V» ^ I 



*/> ^ «A <V> t.<^ </) ,<> 4/^ VI 



OOOOOOO OOO OOO OOO OOC5 oo ooo ooo 

r-i*-4r>ir<'t«-i(vr^ »-<f\trO .-»r*jf<^ ^(\jf<-i r-4^i ^^fvjn^ him«>4 

^ 'J* O rj rg fN| ,^ r> 10 rn in in m ^ ^. ^ , ^, Zh i<j 

c-^ ^ X X >r in UMT. u^ If. .n in -n « U3 x ... o -c :u .o »r. a; co u< in n ^ S ? 

O 2 2 3 I?; 2 2 ^ 3 t ^ ^ 3 O O O O O o o O O O O -I ^. U ^1 ,-4 

-T Tt 7t — " - - - ■- - " . ' • >- -H -1 K-» ^ ^( ^, ^( ^ 



'ft it ft tt *t rt 



r n Jt .* 



I .-I ,--1 ^ ^ ^ ^ ^( ^ , 
^fc a: ff I* n It .t 



2 
O 



a 

a. 
o 

I 
I 



^ o 
z o 

O 00 



< 

o 
a 



ERIC 



166 



O 'J* O O O O •H O O O J^ -J' Ci lA Cj O liJ 



to O ' 
iM O « 



.•o <r\ 

I fO ;^ T. 



5 tt» rg t> o 
~) r; ,A 

1 rvi nw\i 



•A .A W4 V) >A •/» <A .'V tA 



•rt .A c^y u» w> »rt 



o o o o o o o o 

^ 4 rvj —« OJ fT. r^,' n 

k >A in -.r -.f sT 'J lo 'f* u» I 

• o C-) c> o o o o o :j 

• r r r ) r.| oj f>j <M fNj 

• .~i r-j r.| 4-.( r-j /"J rsj < 



o o o o o c o n o o o o 

_ ,-1 f-« «M r-i r.i ivr, n.j f<\ ^: r' O 

• fvJ O O •—<•-« r-j »N| r~ r~ r\i r.j cm <vj j-- q-> <r (NJ 

' <3 •:■> .'T o 3 o i.'. c") o o '1 D ^ .> --'J .1 c:) 

1 ^1 O ;U .; vT ,,r .J- ,t- T. ;{> T p. a\ *> 

J o n c; o c . j -.'j ^.o o o n n o t o i") 'j 



n o o 

^ fvj r'\ 

r^i rsi f\j t . 

o o o rj 



<0 3) ( 



13 



I rsj j>| ^1 ) 

: (t ft t 



,0 O ^> O 



^3 »-l 



.4 



in o r-i r- 'o o ^ 'j« o r 
(r r"> *r» f— 'J" »t> i*-J '^i li^ ^ 

£i rO (O rj ig 



i\i m c» O •-' o J- sf r ( r- r- 'X) C »\J rg \> rj 

r» « s» ri.. Jj .Q <\| f-. o t^"^ O >f U1 O '{^ ^ JO I'll n 

.•»> r*. r.'^ ffj -rj .fi f-.t ;» ij^ «•-» n ^ O O u'A ■'1 

i\i o f-i rj ^ ••« >r r-i r\j CO '^J 'f> r>\ (\j 

0 o w 4") ir\ »}• 



lu sf fNj 

o no f ^ r- 

>f < o >rt 

,j f^J ^< ^ 



«A u> «/t ' 



V* ^ «A 



^* v> ./> »rt 



kfl 'f* <A 



»/» ./> »/\ 



Q 
-J 

a ^ >A *^ 



-it 



o o o o o o o o 

•-• f\| .— 1 r*j ^< rvj 

"'t .-M ("O .{-N u", ^1 ^ r-s .p-t . 

O O O <«-» O If O O _ _ _ _ _ 

m -ii ff^ o oc f ' -O u> *A ir> r«- r«~ o- c,*- i;* tr* (7» r 



O O O O O T) 
,-1 r-4 .-w rvi f\j 
« »-H "«J f\J in in lA -J 



O O O O O O ^ rH r-l 

r-j r*** r-i r^i in O O O 

.... -r ■\ J- 'i-^ u^ Lil 'n o r-i r- rj '."5 o 

o o o o o o o o I: o c o o rj o 

- - . _ J _^ o Ti f o ^:> 

J I t ri 'Ci I -J -.n O o o CJ ' 



4 >-i _ ^> ^ ^ ^ ^4 ,..« f>-i J* f I c -I 
,-1 ^! ^ ,_j ^ ^ ,_(,_, fsj r\i rj 

■». -* 7t -tt- tz :it ^^ «- '1; -fc '•-* ft -T- Ci 



f -J rvp . 



■rt -t ft ft "»i » it if t 



o o o 

.-1 »-< tvj 

j_ r^i rj 

f J o O 

"D J- vT 

C O O 

O r-^ 



erJc 



168 



o o in o 
r- r- 'Ci 
<j n 
<:5 o 





o 


o 


•— * 














ro 


<-o 




ifv 


tf\ 


o n 




♦0 


.n 'It; 


tt 





(X 



3t 



u 

o 



j> f~- t^ lo u* t> ( 
/A [- i?" f-< "n; t»' r^i < 
'O m O r\.r ,-.•> f«> .T ( 



* O 'O < 

■ in I 



f-« N N in r»< |,% 



.') ' g t'^ rj ^ I 



fvi h. o r^k c.i 
.: n a» r<) iv C- 



t/> O ^ lA \/) 



> ^ 4*^ «^ «<\ v« .rt o-i 



*r( sO «^ <0 *^ 



O O : 

r» .-( < 

(V r- r 

o o < 

>^ >.+ . 

o o : 



> o o o o O ' 

' CM (M r\j f.i n j 

> O O O O O O • J 

«j- u> in <r< <'\ in u, 

I C) ri* •:3 O C .-) . ) <-i 



• OJ f\J fV fyj r>' 

> O O o O '"' 



i -' C O .-J 

r-.i r-« 

*o in in ^ 

•J t'-. r'. f. o 

■C >. ri^ '.r i{i 

•:j o o c 

Jt; U- 1.- *7,. 



o o o 

rH fvj el 



o o o n o o 

(•1 r\j r-' rvj -H or 

t"< ^"J »-M i rVj ».J y-, i^-, ^ 

o Q o ':>''.■) Ti o n o 

y cr y- f\j 



o o o 
*-< nj m 



• ^ ^ . 




169 



- -M If <^J «M 't' <N -jj O «^-' «-» ' J lO vr in m m O' < j •■^ 

' .f^ O n i^j V.J o> H^ o <«•• 'J. f) •'^ i i N s/- <nj m f - m • u"\ 

♦ '> ''^ 01^1 o m »o ~< o- o f-^ ^^j t j c* o r ./ ^-t 

i n r\i c I >f\ r 4 t^i 'I -o r- o t '"^ -J 

-O ^f^ r ^ ^ f*' in 



I ij uA ^ -O O' f-' *^ 't^ 

o m t^j o *^ 1 • 2 >r ro 

"1 i\i r'\ i} . t '\ *n r- f* 

r\i in .rs (M r ■jj -r >n 

r^> 'J^ »'t ^ O '> ^ 



•A •/> >^ »/» rf» ^ »0 V> */> 



► >A ■ 



*/> v=» v*)' v\ v» <y> •>» v> 'fl >/» < 



jf^o'^oo ooo oor) ooo 



O O O ^^1^1 o 

oj O O O f-i r- f>.' !•<*. ^ J (< . ^ fo ^ < 

m -n O f'j O O I I": 'Nj n.) N r^i r j oj t f> ■ 

O O Cj O O <•'! O O -fT O O CO O O CJ O 't^ TV O C < 

( J o ■■ f o '"5 "3 - -t .f in irv u". ui ir> * 

rj f J f^j o - *J ■.'i 'O o o o o o c> .5 o o --j O o 

^1 -f .-1 r J i\i '^i . A ^ r-' ^ i r^: r l ^ ^ -H , 

^ ^' ^ rj f ; .N: o O • ' 

^ fc -«. > 7,1 ft *U '-J IT- .-.'^ -»f *1 ff. «: tt i*: -a; it 



O O O 



O O O O 



M< r«j f'j n Pvi (Ti i-n r". m n i. 

O fl: O O O O O -J f^"* «' r-^ O O O 

j.^i J' *n T:* "u ''O -"^ o m .n in 'n 

',"5 c o o 1^ C) o o o o c:) o r-« .-^ ^ 



\ -it ti -ft -.ft s- l»: ^ * 



e o o 

f\| >}■ y 

^ r > n"^ r<\ ' _ 

O 'f'- 'n 

O n »0 -^(^ 
<t % ic 



lERIC 



>r r*"! 

o c^ 

CM .o r- 

f*- ro 



>o c>* I 



I r> >^ ri a- f-i r«j 

•*; f» tr lii > ir ^ 

1 J u*» u- -r- iTi f- 

• m ^1 O . •, .J- r-j 

rsj o rw ^ ^ 



Vft V"* i/> v«» 











cv- 


in 




1 UJ 




o 




a.-> 




f J 








-0 


I/' 


ji 


ri' 


1 u 
























>n 




1 :* 






.r 


Q 














o 






1 




•0 


r- 


•1 












in 


-a- 






1 




























1 <i 




























1 cfi 




























1 o 






















.A 


tA 


♦J* 


I 

t C) 






«^ 









<r\ (^^ i;> r"» u» 

f'j in 

rsi o- -JJ 'O 

f > 'Nj ci o 



«^ <A 



:3 
o 
o 
o 



nr 
! 



o o o 

^ r\i ^ 

1 rH f-« fvf 

' O O O 

r~ 



O O : 

IVJ »-■ ' 

rj m u> I 



> o o 

in m irt 



P o ; 



^^ -it 



O Cv 

ir» O 1-t ivj O O 

O Q O O rj O C3 

(^1 n U% .-• .4- -2 o 

ro o rj o a 6 o 

^ (M rg ^. rM 

»-< r-« iV r^' f\j 

tt. ^ -rf Tt -tt J|; 



I O C'' C5 O O O O 

J P-t (N) rn —1 r\! n 

I f— <-< r ; rj fNj r- r- ( 

I :^ - o c 0 o o o o < 

r ."^ 'T >r s* ^ ,j I 

« o o o o o o a o < 

I C) -J r-< ^' ^ . 

I o ^ . 

I -T w ^ 7r. H; 31 -ft ; 



• o o 



I 

I t-J c? 

f < r^j 

I -J 't 

I <I 

I fO 

I 

I r .> 



o 



o 

2- 



7: •n 

O T) 



o 
ft. 



■ <» O )0 It! •t\ O O u 'J <N* 4 r>i f-i O ■ 

» "j^ T O O to (\j rvl O r>- O J r- q ■j» i/» 

'■ CI u% -r »M iNj m o -1 "» ^- IN u% r- ^ rxj o f*- i 

' f*> o ^ ,j rsj fvj u-> u » in o 'f* f*- • « m 

r- ^ ^f. ^ ^ -o ^ ^ i,'"-* 



i; ^ ^1 .vj e t. . 
n tr o i'« -i- -» 'r r 
u** O fj' n r- »- . 



I m O r\J 



*A </V 'A iA 'A «A < 



• A ,A »^ "A kA ♦A tA .r» V» V* i/» *A ♦A 



V> «^ *A ' 



"A «A 'A «A 



ooo ooo ooo 

,-• rsj rr» .-4 f\j m .H 

'T CT ."vj fS| CM rci fO "\ 

O O O O O O O O O O O 

ir» IT* 'i.* <o tr^ or; 'n j* X • ' • . 

O O O O O O O O O O O O O r -I ^ r . : 

f-l r- Vl - I ^-1 t— I t-* "* •-•< 

»-4 r-J ■— « <~* r-^ 1—1 .-I » 4 »-« ^ J ^ rH .— J •— I 

ft tt 3ft: -tt "B; tfc ft "ff- ^ 7t 



oo OOO oooo oo i;^oo ootj 

f— ( fM r-t f— ( ryj »^ rvJ OJ _^ oj r*i _« f>j f*". o 

irk 'o ^ .-I ^ r-« ^ ,-1 '^J rvi 'H .n -J -t 4- -J" in ir\ ir\ !A o r-. 

O O O O O O O O O O O 'J 3 O O O O O O O O O 

~- tr* lo. lA p- r~ fv. '> r/' '.^ oi rvj rj o' rj r«: 

rj i>t rj fM f>j im o O 



-< ,— < 

o o 

1^ f^J o o 

O CNi O O 

o o 

O O G 

'>( fvi ^ fNJ 

oj tvi rrt fi> 

It Ik * ^ 



U. 

o 

DC 



ERIC 



172 



*••***••* 

. ^ tty rn "J O sj > -J < 

J Tt -o f "Ni ^•l r 

^ tn lA *c IT i< » . 



' O ^ O ;> >j' sfj rf^ r* o r* o) 'O r . tn 

1 ^ o «n -r -4 c: j 'j* !\j f- -n o .~i •< i 

• or ■.<•. .^^ .ji "1 r-M r* o r*; r* ^^ o 

' -i (M sO o 'M 'V r*i o in /• j ^ 

f- *-» .-I <o ^ .-< y» 



r» r-- J} t» 



a» 

r-< r*- 

O -i- 4» 



» «» «^ ot «/> >^ >A iA «/i ^ «/t ^ .J*) 'A -/i 



> •'V •/> 



ooooor:^o c3c;o :o o n ooo -joo oo ooo oooo oo 

fvj f^t r<-» ^ oi rn r-* oj rM fM f- rj ^ rfi (n; ^ rsj 

— f-J r>i r- r-- f\ rj pj r,> o- y- f-*^ o- rvj -vj w f»r fi ■•'^1 ft'j in in li-. ^ ^ .-I ^ r-r ^ m in ^ 

:r o o o o o o o o a o o c <.5 o o o o '--i o o o -D n . . o o o o o r. o o o -d o 

Z) %J -4- ^J- ^ >j ir> irs ir> IT. .r> tr* rr, .t-* a^ «/j <"i mj -tj o cr m ir> u» i'. r>- r- c- r n i<i 

I) o o o o o o ^ o o o o o o o o o oooo '^ rj o o o r.^ r^i r< ..^ . . ^ 111 r- 

J .-^ r-1 ^1 ^1 ^ ^ ^ ^ r-w - * ^ r.- ^-t ^ ^- ^< ^. ^ ^ ^. ^ ^ ..t , < ^ ! ^, ^: ^ ^ 

^ ^ ^ ,^ ^1 ^ ^ ^, ^ ^1 ^ ^ J ,^ ^ ^ , ^ ^. ^ ^ ^. ._, ^ ^ . 

tj TU. -».» » T^ 5i Uf •» -1!. K- ..i » j;.- a w ^ it -t- t/: t? j- •^ ;t t > 



O on 

o ^ 

o o 

< *: 



173 



^ ^ r 0> iT. »~« Pi Ti « 

O O «o o r-j .*> n« r- o 'j' . 

rj -t ^ -o o m ro 

r.j >o »r r *J »r> r» o ^ 4- * « 

r-* ^ ^« if> 4- 



V* -A -i* v> -A ./> v» «/> «A . 



Ui ^» t'". r<» O ' 

O ( sj t; St ''J t 

'7 .ri ij'^ T-N i) • 

'J T. 



(-J .<> y» lA V> ^ <A 



n o — . J/ J- .'"N 

<»i n - . J', j-N ;r. .j- 

-.f .'■> o ir\ -o 'n f^i o (\) 



A *o A i/» 



O 

o 



OOO OOO r-trHW 

« rj iO ^ oj O O 3 

-J- >j li-- ir\ m in o -H fj o o 

o o :? o o o o n o '"J o 

iM Of f-t 'yj O.J oi O — < sT f") 

I'* J cj nj ..J I-*-* ixj Tvi o O ."^ r.' O O 

^ ^ ^ ^ ^ ^ t <\J ^4 r.i 

^ »• I .-•••«.—' <-t .—I t'\ O 



o rr r> o a "i o 

^ w : n "1 > 'N. "M 

^1 f»j fNj r.i r- r-- ^• 

'Z- <~j o :,J c s."- 

■:■ / -r -r ^ 

rj o o o o : ' V 

,j ^ .-. ^ r-. — 



O O '3 
r>i r; 

; fNi rJ rj J 

J O O C 



O OOO o o. 

>^ r>) I'l -^j ps; r^. r"> 

■ " -I J OOO J> c 

,n ti' 'O n .fj ni 

'."^ -J 'O o J? o ri 

<.| ^. ^1 ,.1 ^ 



C3 



O 



O 

o 



o 



7^ 
C.I 



ERIC 



174 



O a > r- •«* o —> '"^i ^ > 

;.i f.J »,% CI • »w n-j 

-V h "I o • r : « 

r rri o in -0 ^- 

^ -O .'^ r-* 



. iTv o -> O r >. ■ 
, » .**' w rg 



< f J l/i t-. ■., -I r>, 

• r.i cTi i.i ,.'> j, 

' .r- ir\ .■ » r .j r<i 

in f- ^ 1 ^ 



•1 </><<« •A 



^ ^ ^ 



wO »4« .A . 



o o o o o o 

ro IT. ir» ,-. .-t . 

. 'C O 



o o o o o o 

^: fvi rH OJ rv.' 

I • ■• (-! r-t iN< iT* in '/^ 

.'."^ o rr- o o 



o o o o o o o 



rf> fo 'r: i/A m If* 'f* h' c- r,« 

O O O - I .-; - 4 ^ < .■» r- .•-( ,--1 

^ ^ , J ^. ... ^ J 

o-t r< _< ^ ^ ; ^ ^ ^ 

K % Ji 4* 5/- *. r?j ij f» -»,. -ji 



r:> a o o ..^ ^, ^/ 

,-.» rj ,-i INJ ^ -~! 71 _ 

■i -T u*« in ir> in o r~ ••o o w r-j ni r»i : 

-T? O O O C5 O TO.?' r\j o O o O O r i T» 

f o- fv f\i f».' rj rv! c'l -< ^* O O sj ^-f .1 c 

■V ni OJ ( J rvj c\j c\j o i^ ' r} '.'^ O O '1:^ -T' 

. - -« ^ ^ _f _r ,1 .-N, r , ^ pj , J ^, ^ ^ - ..J , 

r i ^1 ^> ^. ^; _4 ^, f... c\l '>J f, f-\ ^ ^. ..^ 

■3-. s > ;r ^ «: ^ 7?- n. t » ^ *t =; t 7-. v. 



c: on 



ERIC 



175 



r^j J3 o* r«- i*\ -I n-% ♦> o*' -t r*- TO rn ipi lA -ij CT o I'l 't r«- u% c u- cr •'•^ - f~ r- rvj ij* 

o «M J •-• c >•'> O -r t -i: {; -t* ai r o -T *si -3 r\ rsj o ij'* .~< r» .-i a r- j< ^ n> »\j 

u •'■» '^1 —« i ■> r-? «. »r> f7' ^ o ^ iT. o fM *r o r- iTi i' a> r- in ^ o r- u-, r » o- O 

fvi si rvj u') ^ .» in -c r rvj m I tr\ r«» ^- tr* ,) -r tA o o r:) iri r«- rvi ^ .r o ^- o »\i 



•A i.M an «A </4 lA ^1 4y^ V> 



O O O O O O 

^ r.| (V^ f»l rO 

«"M fvl rsi cr u- J' J' 

O O O ^ O 

^'\ iT t.'% m »<• !,'■> 

O O r? O O O O 



O O O O O O C'3 o o o o o o o o o o 

I— rvj n"i ^< rj ro l^J i\) ^ oj 

I fv! Oi ro t<i in •j\ lO tpi ^ ^1 ^ ,^ ^, 

•:> o o o o o f> o o o o 



, o o -3 o o 



) ':■) r:i ^ 



O o o o o 

iPi m u'* -t m vP. u> ipi o 

_ w - :? c:> -. J "J o o o o o *:>';"> 3 o o o o 

ir. iTt LP r- r— y c» o* (\» -r^y rj r.f cj oi ^ 

rj r-i r», r., ci c: O 



7t T> rt 



Jt * 1* ^ n: '<i tt 



-Jf ^ 



ERIC 



176 



ni r-r o 

4 CM 

tn ^ 

(ij 
O 



«A «A >4 



UJ t.*\ c/> o r- fN; r*- rg a"/ .fi h- rn 
I.) *.■) f«» I* i\j j:^ tr* -^j .J — * (.1 

'\i i.r' o v 



c*^ r- sj o in »t« >n I 
-. O J r 1 >i- ( 

r. j» f. -5 tn o 



'\i O' (.r> o V '»•♦ J- f ^ o r- j» f» tn o r.' j- -s .» 

•J O' ;f: -f "-f C- fO rg ^ f- f^J ;n sj ,1 u^, O »J f » -1 ••! ii » r- r»- J." 

-J-H lA LP ^ ^ 'J-, ^ t. w ^ J* ^* ^ jj 



U> »A V» w, «a »A 



k «A t/» «/« i/> <^ «A •'t *fm 



i*» *«» V> */> v» 



o o 

r«- r-j o O 

O f^J o o 

'J- o rj 
000 o 

fM rvj f\i 

at * Jt >?• 



o o o o o c 

.-• c\i <<} r'A n 

(— .-I fj (A' r 

^: o o C' o '3 o 

3 «^ ^J• si- 'J- 

Ci o o o o r: o 

o •-^ ^ — « — ' »-< 



000 000 000 000 

f-< oj f<"t fAr\}rt. i-j oj *o >— < rg f**; 

rs' r\j rvj o» J" i;* i'> r>j rvj r>j cm m r*", r>- 

o O 3 O O 'J> :> O O O C: O n C3 1^ 

^i" Ifi t/> tTi J"' in -n f ir> 'T. ryj tCi rrj 'C -J) 

.:» v> ■:7> o o Ci c.-* o o o 6 o o o c 

' w-^ wi ^* ^ ^ ^ ^( ^ ^ ^ ^ ^ ^, 

I .-: .-1 .-I f— J-* ,-4 r-: .-^ ..-<—• *^ , 4 ^ —4 

^ ft sf. -y. ;r. It >*■ ^i.'^ 7*- -le ^ 7»- tt ^ 



r: o o o o 

,-< rs] rn 

A irv ^. ,-< ^ 

\-\ O C O 

.'^ T '.1 KT\ f» IM 



o 



I 



r." tn tn 

r> Aj rsj 

i a in 

t tJ ^i- >*• 

I ^> o 



if 

a 



u 
o 



177 



• f*n o >*■ *^ Of 

f\» o r^j o ir» m 

» *vj u% »n 

> >»• u> O 



I JJ —I 



> O' r- i\j >j- o x» o 'Aj 

< ir» (7' J- r» r\j r>j »y ^ o o o 

^ o o N. «n r> o 4: o r- 

iT* r»- o •>r in »r r»- o 'sj j nJ- r» 

fNj O »-« r- ^ ^ r- ,f\ ^ 



u in o «>) »j r- 

p-« Tj rv) o «T- rr ci 

>*) (T' r^i o ■'t iM f»i »r 

04 04 in 



*A >A ^ *^ ^ 



•A rA V> -lO ^ ^ 



4.A s/> \fl 



A v<V 



0000 O'j rjoo 000 —i^r-i 0000000 000 000 o 

^ —t rj —t CM r„ 10 ^1 rvj ,ri o O O f-< rn -4 f<j rt^ ^ r.i ro ^1 rsi ^ 

— I (M r%) m ir» m »r -r -r m m ir\ tn o .-1 r— c>i o t^j i-v) <m r- r- psj f\j (m ^^ un a* f\j fv) 

O '3 O O O O O O O -3 O 'J o a O O O O rM o o c:! o o o o o o o o o -3 o o o o o o 

r- r- a- o a- r\j rsj (v. w f\j o a< -» o cj >j -J- t -Tj jr ir ;r\ ir* ir» in .n in a: 00 

^ ^ rH o j rvj (Ni fW fM ro rsj o o o o O '5 o o ol o c o o o o O O O O "O o o 

*^ •-''-»•'••♦-<»-» ^ ^ •-*.-»»'' »-l .-I tVt fNJ ^ >.J »•■• >— f-H .~t ^ f <! ^ ^ ^ ^ 

^ ^ ,.| — I ^ ^ ,^ ^ ^ ^, pg ^ fxj f,^ ,j ^ ,_, ^ ^ ^ ^ ^ ^, ^ ^ ^ ^ ^ ^ 

3t -It % •»« It -ifc Tt « *. it Tt It Tt iti ^ ft ^ -'i- <! t TT: "Tt ^ Jt 7t tt it rfc -t ^ % 




>~ -» 
m in 
<M 

n ro 
o >!■ «J- 

I.J 'O 'ft 

< ^i. ^l> 



fO 

o 
a 
u. 
u 
3 



f«i m >!• i:^ -V '» • ^ C' o c- f^; — ' • 'j — < i. # f*- n • 

O f-J fi .J r t.^ ^ C X'' t5 rr tT. ^ ■ y if ^ r , ^ i^J • 

—I in Xi rvi i;^ "J • . o • ^ t- :t f-^ r- < 

-o tvi fi •«) <"^j in ju ;•■( ^f> u^ o *» <-> tf» ' 

^ (}• ^ <. r-< — • ^ -TV ^ I J : 



c ■ " ► :m -.t J^ c^J ^ 

1^ -r ifv ir- 4i a) ^ r 
— »-» ... 



«rt 4/> y> V> 'A w-* Wi v'» «'••,'» 1 a </) *A ^ 



«^ ./> y. 



:3 



o o o 



w m -4 no 

CM (%j <*"• f*^ 

o o o o o ■-.> ^'t 

'J> y> CL- rr> -st 

o o o o o :.> ^ 



1i tt .-/t W 



,-' ^ ,. # Pv< r.j iTv (H I/". nJ »t 

T o o o o i> o IT 
^r, tf-. r-- I- y- o o - -vi f^» 



o o our) 

■J 4 irv lo ir> I 

:: o o c: ; 

«•! .''I fv| t^J OI OJ f 

* "J 'NJ f J f^J f -J PI < 



ft. it -1! -It rr;. 



r- r,i o O 
I v-f ! o o rj 



I 
I 
I 



o 



1 

I ti 

I <. 

I > 

I - 

I . 

i * 

I •! 
I 

I c 

!c 

I 
I 
1 

J 

1/1 
h- 

r> 



I 3 

I o 

I o 

I < 




179 



^ «/< r- I) — • r- -O r^. '-f* 'T -O u) I- f-- iJ> u\ -r u o o (N) o f O f"- u** c; o o 

•n o o 1.^ »*j rj rn « r- — • -r-. 'ij o if> 'r» o '^j n (r» j o >xj - j ti o o J> tsj i«g fi n 

^ ^ v*J f»- r\| lo ,r« ^^ o <\j ^-^ —» •<> .^^ in f- "j i^i O C» O '''' o r- «r .) r- ^ o 

iT- f>j o r"> f<% ^ -r o ^ f^i n -r t'-i lA ^- a» x: j2 lo o -o o u*> n» 



0000000 000 o^^JO 000 o-^o 00 000 0000 00 O 

»H — < rj •»» ^ r>.t r*) r\j m r-' ^J <m ^ rj rn (^i t-< c\j ,-i aj ^* (\j »-i (M ^« 

^ fj rvi /^.( r- rg i\j rg (>i CT" O- ■T' C fNJ rj m i*^ n vn ir\ in — < -« ^1 i-i ^ ro 'n a^ 10 >|- 

O C3 O ^ O O O O O O D C O O t;5 O O C C? O O ri i-r. .0 O 'J O 3 CI. o o o o o o o 1-. fD 

< t 'x> J*. LT. LT. w> u n r» r,-) o', j? 'r^ o ..1 m on a: in tr« in irv r*- r- r- c^ c- ;/« o r^: n 

O CJ :j 'J O O O O O O O O O O O O O O O -J U O O O O O ^ ^ ^ ^ --t r^l t\: 

^ ^ ^ ^ ^ ^1 _j ^ ^ ^< r-« - • r 4 ^1 ^ i-< .-^ —» —I r-^ .-H ^ -J 



-ft a; : 



ft "-ft 3t ^ V ' 



o 

3: ■ 



ERIC 



180 



m rvj 'S- 'J' r\j n a- \.i r-. rj .u vr> ij> o« J" »-» »j r- o r- o "J ( 

to.>f'.i.-i 4 ^ «w '^Ni J r .J ^' o tj o n' t m rvj f-w j ^' 

r-« fs) r~ n4 4' <*J f*- « J r« o in t 'i e> t - n ^'^ .| .o sj o > 

>o 'T ir^ o *o r- f^J sj- «f f . < »-« ♦J w u i i« i cm m r- m ■ 

f.. ^4 ••^ ^ X* rvj ^ r-t |/^ ir* 



n .^J r- 

«4 1-4 J ) «-4 



i/> «A iiA v*i •/> </) i/> <i^t ^ , 



«fl O »A ^ >» irt l.^ *1 .jO fcA %0 U, *A ..4 



C>0 OOCJ -f^iw OOOOOOO OOO OOO OOO OOC3 OO 

rvl f*J ^'^ OOO ^ i-4 cm lO r*-! ^ f^j m »>< n.) '^*> f-i f*> ^ f>j f'> 1 i"\J 

u^ in ir» ir o »■< r- rj o im f\j fvj r- r- f.j rvj rv; oj 0- c ;r> "j cvj r«j m .-n r^i en vr> in 'O 

o o o o o o o o o c o v'; o o 3 c"J o o o o do r; .;> f": o o o o o o o o m n <•> 

fvj f\j ^j-f«j f J fvi c lA -I i- o o 'Z> <ir 'i 'i * 'i in e^i ir\ in irv tr\ in ;r -ti nj 'c cr '.o «i 

r J (Nj rs; r»,' o v o o o L * o o CP ~> o o o o o o o -:> 'J o o a O O O r3 

r-t F-t »»' t-l r-y t ^\ I'-' r-. ''il t } r-* r-< r'i r-^ r-. p' r 1 » 1 f. »-l r 1 i— ( »- I r"? f- t- t-k r- f-^ r-4 n-l r-i t-H 

^ ^ rH fNl r^J 00 r-t O ' '-^ ,^ rirf - l ,.1 ,-1 ,H ,-l ,-i.r .-H r 4 ^ r-i rH 

"7* Tfr "fc t/. •;r *i •*:■ It -th 'H; ^t. ~t:: -il I', t* O tr. fc V "Ji; -i ,{■ Vi >. .-^ if it tt ?l >.-. 



2r r- 

«3 



IL' 
U 



ERIC 



181 



o r-» . -4 t Q ^ 'f^ o 0 i*^ <^ u"> -fj 

c o fo ai r a o o r- o -^i 0 O ^r* n rg to in t 

f.j ^ r>j i/i h- ij» ..J p.| -4 O t </» O rj r.j m o 

K O o .-^ n .J k/> r-* o 0 «r h- ir\ U' h- 

■> fVj l>4 r-< r-i -O «-4 <'J O h* "-^ -"^ 





.-^ 












'D 




r.J 


.T 


3 






r>i 








1 (.J 






•)• 










»n n 


r- 










n 




r 




'•3 






fvi 




t 






1 ;t 




'0 


ir 










^« h- 










1 -1 














in 



«A «A tf) ^ |J) *. 



vn •A ^ ,A i/> u» ♦A i-l 



I 
I 

O 
u 
u 
< 



) o o o o o o 

i f\\ fM .-I f^J ^ fV 

■ rg os) TN 



O O O O O O CP O i-< ^ t-* 

r.! r>j m »H n', o o o 

u> I'N in in o -H f*- n o o 



^, w ^ ^4 ^. ^. ^, rg OS) >r\ w- «r 4- 4' *T i*^ in in o -H c:3 

o o o o o o O o o o o o o o o o o "> o o rD u o o 

u*. lO !n u*. h* 1^ T IT "7 0- T ri ^^j ri ci r j fj (M O 'i* O o 

p-< .-I ... ^1 ,-4 —I —( o\ rM rM <vJ rvj rvj oj oj o o ..T ij O 

^ ^1 ^ ^- ^ ^. ^ ^ ^ ^ ^1 ,. I ^ ^, r-* ,M cj ^^| ^ ,rj 

^ ^^ ,H ^< ^ ^ ^ ^ ^ ^ ^. ^ ^, ^ ^ ^1 ^< ^ ^/ r<j rxj m 

|2 -t^ :m '1. M. "t. -ifc •* -rt. If TJ. T* ^^ at ;/h 7/- 1/. U 'tfc Tfr 



»f, 'I- ?^ -It (^ -T. Jt 



OOOOOOO O 
^1 rJ fM »-* f\j P'^ T-i 

O O O 'J O O O O O 

-0 .r »t -I- »rt 'A 

O O J O O rj o o 



O r-l 



r. tt; It. «: '«: 



I • 

I UJ lO 

I u o 

I -X' 
I -I »0 

I <f 

1 t£l 
I 

I o 

t -» 

) L't ^ 

1 

I 

I 

I 



3: 

O 

u 

CJ 
<T 

rs 
I 
I 
I 
I 

! 
I 
I 

I. 
I 

I 1 
I 
I 
I 



^- o 
Li »0 

<1 



CO 

o 



o 



ERIC 



182 



C> N- N C-/ 'O «J» U.> rr\ if\ .J 
(\i ijy ^ ^ u't X' IT A 



■4 «<• <NJ sT »0 

m c*> <V «i 



J. ( 



'■-H 



re r- o *h 

♦ f'-* b'^ r- ^^ 



>A l/> «^ «4 «« «/> </) (A t/i M f/t 4|4 I 











J- 


f- 
















Ui 




41' 












n 


•n 












IT, 


a-* rj 














•\) 


If » 




^- 


r- 










T-'i 


t 


rj 




Aj 


H « 




•n 




o 


U' 


• '4 


t) 




in 


















O 


0 






■N 






rH 










rw 


O 
















-J 




































• T 




































^Ji 




































"f 








\0 










.A 


















llJ 



o o coo o o 

<M Aj r> c» y • o fvi t j tsi 

O O O p c!j :3 u o 

•n tf^ 'ir« tfi ui uA a.i 
ooociooooo 

r-( r-< ,.4 M-' ^ ^. 

i~« ^! ^1 ^ r-« 

*»fc ^: --flt Vfr Tt <C rf. 



o 






O O 




o 


O 




o 








fvj 






(\! 








>n 




«■» rr. 




■r* 


*rA 










O 


O O 


r\ 




f i 


o 


"3 










.t; 




0 « 


in 








o 




O 


O 


o 






















r-l 








pH t -4 












ti. 






"C -It 






tt 


■if. 





O C) Q O O O O O 

f*MO ^ fNi r-i fVJ CM 

f-; „ -J ^ I tNj r\J -A ic irv 

^■1 O O O O O O O 1.- O 

»ri L"k u» o f_i' c t: 

r^f I i »^ ' .-4 p>t r r-^ •'4 

r-4 f-r i~< ^ r<4 i-H «- l .-1 

Tfc ». ■« it It -7 JJ; 



O O O o o o 

■J ^ sj >J iTl IT- L'A O K- 

C3 o o o o ij o o o ;^ 

f'j (M t\i r>) rj r j o D 

,» . . .J r J I \i fNj f 0 f J c\> Q 

r I f' ,^ t-t r ij 

r-: p-< c-l rH ^ r-' ^ ^ 1^ 

» -^t >. :a Ti T*.- -ji <r 



3 
O 

u 
< 



a 
a 
u. 
o 



183 



• • • • 



^4 



• • • • 



«<J .a r- f- m f or-, 

y rH e-* ^ fO c -r 0 ^ 



• in 



^ .»A V* •J* v» V* «-» i/» »n ^ 



t 


• 


• 


« 


• 


I 




• 


« 
























0 








r- 






^• 


11 \ 






•r 


r- 


V' 




r 






o 




fj» 


o\ 


O 






■ r*» 




■o 










•J.) 


N. 


•in 








cr 


/-I 


o 




i«n 


»f 








.0 




'C 


rv 




r' 


04 


.^ 






r- 


■r 


.t 






r\j 


in 








'> 






ri 








U-' 










oi 












































•4 

























i r- ft> ^ r- 

f«J 'A u> fO 't 
I N. t »i\ o -t 
sf> r i p . fs, 
'n IN o »M 



o o o o 
-J ^ rv3 <n 

*-l (NJ CVJ iv 

o o c:> «3 
o o 



o o o 

— • ri 

/r- 

■■-■^ o O 
vj- 

o c o 

r..» ^ 



in ur> 
o y 



O o 



O "■:> 

rj r\i (T' 
O O 

M\ ir. l/> lA 
Q O O O 



•H rx| rc> »-4 f\j rn 

^ " cr r»/ r»,i r\» I 

o O O C ■ 

u-k a. '5J nc , 

O O O O ) 



o o 

> a. fT' 
I o o 



C5 



••(* -"4 vt -Jt it. 01: :jt jfc r-t 



n in irM/> ^ ^ ^ ^, ^, ^ ,j ? 

§ ?i o s ' ; ^; ^. ^ ^ ^-^ ^> ^^ ^ s s r? 

1 . I ' >-< ^-1 ^« n-t IM r\J 

r-l r-' (- f-t tH i-l ,,4 ^1 ^, 

»-< ^ ^< r ) ,-4 ^4 ^ ^ ^ ^ ^ 

.A > vt ^ :J ^ 5 



o 

no 



o 



a: 



ERIC 



184 



m to xp ^ -I.' i'^ 

o tA in vO lA V D- 

•~4 rj j« 3 a- 

(J» lf» if\ o fM CJ f ■> 

(»» fvi rsj ^ r\; 



iM ^ v> 



t 

I u. 
I 
I 

I '.I 
I -) 

I fi: 

I 

I 

I -J 

I O **V «fl v» t/> v»> M> >0 *A Vfl *A ♦'^ '/^ V» r/> <A 0» «T 



4^ sj r- US r- f*^ tf. »r ^ h" o <^ ^ ( 

O' rt -4 'O "O U') «0 ^ O 0' J'* C' ^ J o ' 

ij .f pv -■J « -J' 0' "'^ ^ f '** '''' ' 

(7" o tA >j f j (■'^ >f ^- •0 1'^ <i ic t*j cr r- ' 

to ^-1 P-» tA iTk ^"-t r- ' 



«A ««* ^ (A 



O O GOO 
r>j n^ ^; f>J 

in itv u^ u^ o 

o o o o o or? 

(Nj rg rg rg rg rJ O 

(Nj rj f\j fvi fM rv :3 

r-i r ^* >j 



U 



COOOOOO OOO 0<;30 OOO OOO QO O 

•-•»-< (Nj ro r«j r* ro ro r-« rsj r rg rn ryi n"*, f\3 i-* 

K »-« rj fw (\; r- r- f\j tvi f\j im cr f.r a- fo tN f^t r^' f*> r'l ui .(^ »n 

I'Ooooo 0.0 00000000 COOOOOO omm'noo 

T).±^^-4sj-y^ir\ir\inir\\f\ir>ir\ if' c '■o x (i» co oo ft) aj m rr m in 

C'CJoooooooor:>o3000.:3 3Cooorirj0 3C;.-*i.-t 

„-»,-• r-i ^-f ^ ,^ f-* — ,-4 ^ ^ w^t <-* ^ ir-^ ^' v' 

(j> ^ t.^ ^ ^4 r-* '"^ ""^ >-* •~* 

•n ^ »t « ir it 5i tt Tt »<• ti *r* ^ 'a? 5% :jt 3t tt »i- * -n.- 



I • 

I bi cr 

I O CO 

I ?^ -0 

I < ^ 
I ^ 

I < 

1 ro 

Ic 

I 
» 

I 



o 
o 

■a 

f»' 

c> 

.*2 

o 
t 
I 
I 
I 
I 
I 
I 

ft 
I 



I O (0 



5^ 

a 



00* 

o 
a 
u. 
u 
:» 



a 



185 



^■4 N- <M 



-v .i) o r»- o »JJ O h> 'J* m r- 'j- ai r*. o ^ - ■ . 

r --r «*^ ivi J- 'o .J- J <:» o o vti <o t> t> r-j oj o 

f- (7 O r- o tM n r» u'» f«j t\j .r i/> tg f»« 

^ u\ CM ii\ g- .^3 4- r- ,Nj ^ 

.Q 

:« 

■A W "A Wl «h \^ V» 'A iA »/» kO ^ viV -A ♦A W) »^ i*> ^ .A <rt *A «A V» -tI v*» t/V 



> «-« h« o (7' -ij u3 X lt 

• n L'* ..-4 r^j m tn i'> t O u» ^a:) u' 

* A n ^C" Ml): -f "A O ^ •) r fv, r u r ^ n» o is 

< ift .0 f\i .o •^» r- ^" Jr» ••"^ n> fNi o f^j -J- ^ rr 

< ivj T) ^ o tNj »M ^ f\j - 



o 


O 




o o 


O 


o 




O O 




o 


o o 




O 


O O 




p-H ^ 










o 


o 


o 




o 


o 


O 


o 


o 


o 




O O 




r<> 












rvi 










f* 


rg fi 




o o 


O 








r*l 


rH 


(M 






























f'i 




ir. ,n 


•J- 


-J- 


r 


in 


ir\ 


m \r\ 


o 


r-! r- 


"J 


O 


O 






<^J 








r~ 


Ol (SJ 


<v 


r\] 


On 


'J' 


cr- 


O 


O 


Q 




O 


O 




o o 




o 


o o 


c; 


O 


o o 




r> rj 




O 


o 




O 


O 


o 




O 


o 


O 


O O 


o 


o 


O 




o 


vn 


tA 






cr 


o> 




C7- 


rj 


fNJ 


<\j rj 


r>j 




IN <»J 




•:\ 




O 


o 






'* 










»f 


in m 


IP 


:/\ 


in 


u\ 




r-4 


I— * 




fi 




/4 






(Ni 




t\j r; 


IV} 




i M r>j 


6 


:3 O 


o 




o 






O 




o 


o 


O 


o 




o 


o 


o 


O 


o 


•»l 




















*-i 


f~» 






• t 












^1 






t>i 










p- r 






<- 1 




r~t 






^1 -J 










.'I 






f-l 


r 4 


^ —1 




r J '^J 


fNJ 






O 


»-* 










t-A 




-J 
















"It 


Ih 






ft; 


^ V; 


It 




Tt -V*: 




»■ 


7t Tt- 






■^^ 




5:t 




J: 






•7f 






7h 


■» 








\t 





CJ CO 
O ^ 



O 

a. 



ERIC 



!86 



i m S. If \ o si ^ U" f*' 17' J"^ o (J /J »-H ( ) rn r- »o o rv 

V u> o «-« «-! *"> » < iM t- <» ir» .0 /I »!• .(» tfi (ti IV ^ f«i I 

t U" r- o 'f r- 'O r- o •'^ r ts( t.*. tfk r f». ri n t- "j i 

' 4) t— ,3' p« »\j ti*. :f\ %.t cj r- ir> u"^ r-' r-i m ai r\j ^r- ''J f** r- 



lU 



rvi ^4 O' 



I Cli {'0 o , 



- t-t f- 'O ro Ml ^1 h o 

(Si if\ ir\ in o ■{.) "*« 'Nj 'J o >J' 

I .t , J fNj C) N (r o r-. O <>J 

I r~. rvj ru rvi I- J 



«4 '/> V» Vi ^ </> y» 



t/) VI •'^ * 



^ ^ VI ^ «;> ^ 



■«/^ ■-»• »A *^ 'A t'' 1^ 



C OOO OOC OO OOO "^OOO OO OOO OOO ,-<r>'.-« 

oj rn jii (\) r\j m ^ t ro r< nj nj ^^| rn fO "3 0 0 

c^ tvi r\j r\j rvi f*" m ro to in in va ^» «-i r-i *. • fj oi m in in v) >3 nT •^t "r. u\ lA 'O o t^- o ci; 

O O O O O O O O C> r'l (M M O O O O 3 O O O O O C5 O O O O O O O O O O O f^i O O 

lA J) tn cn -f j 0^ tf. :o ''o *r) in m T. t/ r- r- o rr- u< c fi^ r^.i r/ pj r.j f>j o -J O o 

O O O O O O O :r O O »-{ r-t r-* r-: r^t r-4 |^J .>J 4 vj PvJ (M fVi O O '-f C3 O ^ 

r-< r-l .-I ^ _i ^, ^ ^ , « ^ —I ^: r-.t f-" ^1 ^< ^ ^ ^ , , ^ ,w ^ — ; ^ 4- ^ rvi 

^ r-: »-< rH r-l f-' rH W f< r-« ^ f-I r-t f-" J r-l »■< .-',-( r-i t-l i-< i-< w-i C-i ' >J 'M 

If: ^ 3»: rt :tt S.-r T. Jt It V. 7r. -ft -w: »i «: Tft l^ n. -re 7t Vfr ri*: ?t -c «*: 7? ^Jj ?c 



m 
o 
a. 
u. 

3 



187 



•t 



lu o r- o r> •J' -rj r- o rH ju r- o ph 

o «> 0* -f* 'C .o »~ cr o I i\j ,L» ,f, 

oi i; in r»j r» no t •^ c' f'» r- rg 

•«t ^ o in >r r. ^ -o f- no o tty 

^ rg »H rH rH If 1 
1X3 



in o -r o (» 



r- f" T» o »>H <j r- Or- -t^ i*j 'O 

n) r> r- ti in >ti ""J /) i -^ n\ u aj rr\ 

1^; O u^ I'j r-, (^J j\ .^ ir ,jj pi f,. f*. ,j 

■r f*^ v!" 0 ^- a> in r-t »H i/» u rj sO «g 

>-4 r^J <> »H 0' i\J PO f\J ^ t/j r-< O 



O v» w> »^ w» i/» »^ .rt V* .A 4»» ./^ t4 .0 «rt »^ 'A ^ V» V) v^^%\ ,A .A *0 



o 

♦X 



O O O O O '.■7 o 



•tt It -rr ^ Jt ■'r e 



o 


O 


o 


O 




o 


o 


o 




o 


o 






o o 




o o o 


r> 




O 


o 


m 


•-I 


CO 


(O 












p— » 


nr 




rH 


OJ f«> 




r\i ^ 


(Vi 








i;^ 


rg i-'j 




(\J 










in 


in 


rn 










^ .H rvj 




in 


in 




o 


o o 


O 


o 




o 




O 


r<". 








O 






O 3 O 


o 




:j 






■X.i a: 






CO 


-n 


OJ 


m 








ir 






r- 


r~ m 










O 


O O 






o 


C3 




O 


o 


o 












•H 


r-l 






r-t OJ 














»H 


^1 
















r-l 


» t 






r-t ^ 




rH rH 




r-t 






rH 




















rH 






rH ^ 










1> 




tt 










J.'; 




■ft ffc 








lb 







O J- 



to 

rs 
o 
u 

n 
a 

2 
O 

o 



y »H 

:d nj 

a fx> 

o ' 

o ^ 



o 



ERIC 



188 



I r-4 r- (V^ f> 

i ro in LfN in xi >/) 

I -f O r*" o r»- r'' r- £j 

I w ^<^ c ' <^ < »t 

I (St i\i f I r* < 



"J w ui o u 



f*> ii ^ o f- 

.1 o r- «s> J tf 

' J'l fTt -O f^l S\ -V 'M ('^ 

\r\ O r- -O iT^ ^1 <4i r»' 

J r\i r-l ^ 



in 



u> f- ,n rsi ^ ^ . 

oj o O f'- tJ"* f 

vf^ tu ^"5 Aj (\j o . 

r- r'-i fM ir r~i r-' i 



*A 4A iA irt t#» . 



**» V» »rt i»> «0 ^f- «^ ' 



OOO OOO OQOOO 

rH no ft-\ ,.^ t\J n OOO r-< r-« f\J m r-: 

.J- in U1 -.n in o rH r~ rsj o o t- r-% r\i r\i rsj r . 

o o o O O Q O O --J o rj O C X' o c o o o 

fvj rvi r-j fNj fM r\r rvj o I— ' %f o o D -J- >i j -t 

(\j rj fg «i ^vi o d o o o o r;i Ci r3 o o o 

^1 ^ ^ ^ r^- ^ rv) rj ^ rj r-j ^. ^ I 

^ ^4 ^ ,~i (\j Jvj rvi ii> Ml tj ^1 ^: ^ ,>4 

:« -ft -f? J* 9^ -tfc Vf It ^ ^ -1 ^* ^ »r 4fc 



CPCJ QOQ.OOO OOO OOC- O 

r\i »-i r\j m t-t r\j v-* r\j fn t-i rvJ t«i ^-^ 

fvj rsj CM (Nj vj> O' fr r\' f 'j fsj (N r> r^i iti r^, iri in 

rj o o 3 :j) o o o o o o o o o c o o •'^ «*» 

>r -J" ifi li"^ IP. 'P ii' "H u\ -.c n? ot u.» '\- x n') 

O O O O O O O '."J OOO ^? 'J o o o o c> o o 

fi r-t 1^ r-i .^t ,-t . r-l .-• r-< .H ,—1 ,-4 

^ ^ r-* >-* r-' r-' r-l t-^ r-f r-t .-^ ,~t ^ ^| 

?i -^li «L 7t It > f?. 5f: **t ■> T * tfc tl- 



< 

7' W 



I- O 

Z5 rg 

Q 03 
< % 



00 

o 



. ■ ■ 

ERIC Igg 



0 <f> isi »H vT. in fi ^4 n n j.) c<j c »n. (ii i>j i>i o to (/) .t to 

n t t *j c> r- o n rn >r i\j <«. n ^. t j r- ' ■> ^ ^ 

O in r'' .O ^ .f O K C «*1 0' ^--J f •) 

N fi «n .-I ',r\ 4» r o I'l > ^- »^ r*) o .o ''^ >s\ "'i i'^ r» 

•/ r.j -4 i> ivj .> rH f\i o »-H f\i f J -* »Nj in 



0 O 



^1 n» n, u ,r ^ f3 

•_i r> f- .^ "J o n co 

«i in rj r-« j> in n in 

_j (.) _4 ,j:< w r-i tn 



I -J 

•A 'Jt <«t tA «0 .A .A «A <H A 4A ^ ^ V> <^ .4 4A «0 /i Uf» 'A *fl »^ .A | Q »A l/» ^ ^ W 



o 



o o a o 



jNj — I < 



tn ^< ^» , 
r*-. O o O p O O 



rvj I 

or;; 



Ih ^ V't it: 



n c o ^ o o o o rH ^ ^ 

.-I r>j rv r". ^ (N; O O o 

I IP. 'H >j ,r <!■ vj- in -J-. t<^ o '-^ f- o o 

• o n> o o o o I'j o rs o •,■ o f3 f\j o o 

■ V' T rs, (>j rj rj rj .>j -"j f^j 'O .-^ 't o O 

I ^xj rj rg oj i j r-j r.j cj n o o o o 

I r.t ^» ^ ,^ ..f - • ^-4 rj fM ^ Oj 

1,1 ,-i ^/ ^ ^> ^ f • .. I rv* f»j f*\ m 

. te f*: •tzi '^fr rt: rt "it t "U /fc 7« tt 



O O O O O O O 

r-i - 4 r.J ^« (^J fO 

H- r.j fj f\i r- r~ oj 

. o o o o o o o o 

.•3 Nf .J- ^ "4- -r in 

C2 ; j o o T) o o o 

CJ .*! r-: r-^ .-I f-l . •* 

I,, ^) ^* ,^ ^< ^ 

rX n ''t- :f»t --Ui ■* VI; 



o 



u 



I 

I «J o 

; «_> Lo 
I- ^ 

I <f ^ 

I ^> 

I <f 

I 'n 
I 

I n 
I 

( c; i/> 

I 

I 



o 
I 
I 
I 
I 



( 
I 
I 

I t-- o 

I Q CO 

I O r-C 

( 1 « 



o 



ERIC 



190 



i i'^ {/• t/f g fNi \f' 1} \r\ ^ a) a- •*) •r^ 

c> rj r- r- if\ f" fM ^ ^ f«- <t o 

V o r,j ,w 4 't< rj f, o r-» if> o iJ 

• r- ir> r» u> «, fo j.» <>j o i; o -j r- 

lA I- /VJ <N) U. r-l r .( (Si 



m ■J) PI '-J iH r- ir\ *i <iJ o < 

r<t o r ^ t 0 O r- rj u t '■•j j- r\j <'^ in r*. ■ 

^. l; ir\ ^•^ o -J r (,) r- o "^'t ' 

^; 0 r~ r-i ^.^ <.i r«. ^ sii m cp r- o n 

^T. *\j fj r » ^ rsj r-* 'y r-i ro c'^ *-* 



. f*-* rvj fN o 

I .'^ c% •'I t 

I ^< .J o 

u> rj r*^ 

I ^ i\< 



I «A •/I 40 t/) v1 i«) < 



> «4 ^ 4A k/) ^ «-) i'<^ V4 tf) %^ 



0> «A lA >^ «A i/f «4 



ooo ooo ooo ooo oo ooo oooo oo OOO OOO t-t 

^« rvl '■•J 1^1 r.i lO f<i ^ r\} .-I m (\1 f\f r-J rvl —i f\J r*\ r-i fVt O 

r.) tv> fv Cr O* C t\i fs) fttj rJ c"> r^i ir» j • u"-. —i »-..—•.-< (M (\J lA -J" -J" if» ir* :C\ iC\ Ci r-* 

o cj o o o o o o o o o o o o (o o o Cj o o o o o C5 o o o o o o D Ci O O 

u-» m in irv i/^ tr> tn <n 'r. nj rr> oj tr -i in Vi t rr* in l;^ m ir. r- r- o- y O* t- r.i rv; r.j r>i rvj o 

O O O O O -D O Q O O O O O ''7 O O O f-« -''-» 'V fN fvj rvi '^J O O 

r-l r-* f4 r-« f * r-4 »— r" f-H i-* r— • t-t i-« rH r-f r-! i-* r-l r-( f -^i -^^ r' .i-t i— ( r-» iH t-l r- 1 »-< "J" 



•» :tt 7fc 1r. ?fc *n- 7? Tt' It -U J^ Tfr ft 'fc "S- tj; 



".7; It "0; 3>; ^ ii ^ r- ; 



Tt Tfc If; XJ. Vfc IJ; Vfr :t£ iJJb 



00 
O 

a 

UL 

o 



ERIC 



191 



aj rf) 'o «jj •!> f-i r» .-1 lO m a) r~ .•« • o '"ii o r** 

O -4 O o I J r^ rry ^ ^ ^ t;, ,H fM m m o 

•-<« •«.' -t O . ' J- ;• -Tj ri vOO.ro f (t» o ni .m» 

o i-i m o o *r> -c rr\ .f r»- j> r>- 

to 



f) :n f». 
r. i\ ^ . * 



3 4- ;n M i3 lA r- O.f^ ^ ^ f\j r-i ^ 

•. :i r;* in -i^ •> o f f- u ir» to 

\ r*- i> !"5 t^") ri ri f.. i.-^ ys ,,j ^ 

I 'Nj O r- »j- t) r- i«i ^ -n r>- 

i '»« ^ f-vj (NJ O r-i f\ rv/ r-» fj- (Nl 



o o 

O .M 

O O 

('i '^J 



OOOOOOO OOO OOO OOO OOO 

- *^ 3 ; ^ ? ? ? ? .'^ ^ '-"^ O O O rj .-J O r:> O O (0 ,0 O O O ^ ^ ^ 

2 o c o o o Q o o -.^ o J o Q o o o o o o o '.:> 3 O O Q 6 ^* , 



o n o OOO 



■ - - _ J ."^ o o o 
; 'ji in Ti -n r*- r*- f*^ 

4 .^1 ^ 



■»* t <J -a It -.t xt Tj; I/: -If. t .'t 7* Tfr 



: ^ I ,H ^ ^ , 



•k tk -It ^ -tv a 't -,4 ft: T^: Ti' 5fe Tt 



o 



art' 
O 
o 

LL 
O 



ERJC 



192 



ro ON o I'J r*» ^ u"\ ^< <vi r*- fvj (V4 

K no o p-< C5 if^ !/> T ti f- K> -o ^ 

^1^ fvj I*- m; o o <\i ru f« sj*i o c> r*. ■>« h- o 

N± >0 r^-j o C" O r*- U> ftn 'r^ ts/ f lf'^ ^ 

tflO 3 r-* r*» .\J f\J !X\ ^ 



(A l/t V) 



O '-J i> ut r<^ 

•f\ O u■^ sT 

- 1 ir» nn n • 

^ »^ O vn 



2- 



O OO OOO OOO 

rg r-ir; ^cvr": r-^rNJC^ ooo 

rg in u"> ir. >j 4 vj- m m ir\ ir, »-i f\j o O 

ooooQ ooooo!':>oO':5ocooo 

a> <r 0' f J rj 'vj «M f^i 'N| '••J o r-; sj- o 3 

rH ( J «M r-i rg rj eg (^J o o o o o 

rH ». ' I— I ^ fH «-» i-f r < r-I «-> »•^ »-H »♦ r-t fSt 'vJ .-I f»J 

^ T' I t-4 r-f f-< i-< »-» r-t C'J <M C^l ff> m 

at w -jR n St » V: ^ % =fc «• "a: li tis -» % "tt 



OOO O coo OOO OOO o 

t— f-t (\j iNj r\| t— r«" fsj rvj r\j u» <;» C* f\f rsJ 

r-:: O O O O O o o o o -3 c» o o o o o o 

"J- -J- -t >r -J- r- IT, -n »o ir to in :o ocj 

O O O O O O CJ O i3 O T) :> O O O Ci o o 

t-l r-i r-4 r-< r'! »-l i-i frf a-H r<l (-^ 

O •-^ ^ ^ ^ w-< 

<t ^ ^ rit -it ^ -IJr -Ji. ':t V It « -3* 5fc It « 



II J O ni 
L> O or? 

vft 

rr^ 

<I r-t 

:^ 
-J 

r. I «A 



(D 

o 
u 

3C. 



n 
< 

n 

2? 

n 
o 
I 
I 
I 
I 



I 
I 
I 

I f- o o 

I l-c f\) 

I ZD ^ r-4 

( C"3 cn 

I u 



o 



o 
o 

-J 



193 





• 


• • 


• 


• 


t 


• 


• t 


• 


• 


• 


* 


* 


• 


• 


• 


• 


« 


• 


« 


« 


• 


• 


• 


• 








tM 




• o 




u» r- 


















rj 








^< 


r- 






•> 








O 


Lf> 


m 


'-a 




-O 


T 


rrv 


r-N 








'p 










it\ 








.l^ 


r\ 






45 


O 






O ^ 


O 




n 


KT. 




T) 




T 


rvi 






wi 


O 


u\ 




o 


^•j 






rj f>i 


O 


O 






fO. ^) 




r- 




i'\ 




in 




r- 








O 


h- 




O 




ir» 


lij 




IN 0« 
f-* 




rvr 


rg 












r-* 


> 
















o 

•-4 











O- h- n,L» ir* rH rg ro tsj uj >/> to 

o i> o CO f- tp. *) .-^ «r o TO >r 

rg Ml o f~» o CO r- o ;^ .-I 

m LPi rj 't: si* i3 ;r» .r» < (j> rr, \n 

rxi 



o 


o 




o 


O 


o 




o 






O 


o 


O 




O 


o 


o 


o 




o 


O 




CP 


o 


o 




O 


o o 




i-H 










o 


ID 


O 


fNJ 


fO 




.-1 


ro 


m 






CM 






r<sj 






1— f 


rsl 




rvj 






oi 








in 








O 


O 


o 










»-* 


r J 


'*J 


•M 


••n 


!'■> 


•■n 


ro 






!n 














»H 




rvj 






lO 




•r 




4- 


tn 




ir\ m 


O ^ 






o 


o 






CM 


f\j 


O 


C 


o 


♦••^ 


o 


c:> 




ni 


fO 


Q 




\) 


o 


o 




O 


o 


O 


O 


9 






'■J 




<:3 


o 


o 


O '3 


o o 


o 




o 






o 


O 


o 


X 


OT; 


cr^ 


rr 


rr> 


•r> 






tc 


ir 




lO 


ir. 


r- 








^' 








r.; 






r-j 


rsj 




rj rvr 






r 


o 


o 


i> 




vt 




o 


C! 


O 


O 




O 




O 


o 


















r-* 




rH 
















fNJ fvi 


o o 


C3 




o 




l.J o 


o 


o 
















f— * 




t-j 
















r-« 








f-» 














<r ^-^ 














.-1 


fH 




»-» 




















»-l 


»-•* 








r-« 


r-< 






















1-4 r.| 


f^j 


o-i 






u 


■■>^ 




r-l 






It 


• t 


Tfc 




-It 






»» 












■«! 


Tt 


n-. 






















«j It 


-J: 


■7f 






< 






"tt 



UJ O O 

u 



V- o o 

^s: f-i rvj 

:d r-< 

Z7 CT> CO 

O i-H 

o o -o 

<J 71: 7f 



00 
O 



U 
3 



ERIC 



194 







t- 


4" e> 




f f-- t: 




rfi 


r- 


7^ 


^I 


o 




M--. -i- <o 


0' 








(J' 


u^ O 




( g 




{•i 






1 




J./ 






C5 




V 


»f ■ 






r.' ^, 




^• 


r- 


-O 


•TV 


!»\ 




O 












»r a'' 




<i 


fj' 




















r» 






;t> r- 




^ f > 


in 


o 














■, ! 






(<> 


•4 


1 i rl> 




C) 




t; 1 


r> 




T 




O t 


o 




i/» 








<> 0^ 


r- 






o 


U" 


O 


"4 




in 


vTJ <0 






c:? 


n> 








f^ 


f.> 




< ■> 














t Cl 








r-t 




•-^ 


•(J 








— f 






r-< fg 








o 














0 










-■^ 
























»-» 
















i\i 














»-* 






»-« 











a. 

«A (/f *^ «^ lA •/> c'l y» «/^t v\ *A 'A *f\ •/> la n Kf^ c'' trt <'i ».> lA i.** 'A *<i <^ «/) 



o 


o 


O 


o 




o 


o 


O 




o 


o 


o 




o 


o 


o 




O 


O 


O 




O 








o o 




o 


o 


o 






O 


o 




O 


o 


O 




m 


^ 




01 






f\j 








rvj 


rr« 












r-t 


fv: 


n» 




















•-^ 








fs! 












Cvi 


r- 






<v 




(>j 






'J* 


'.T 


O' 


r t 




r.; 






0 ^ 


n 


('1 


in 


!A 


ir. 
















tM 






u> 










lA 


CJ 


o 




o 


o 




:3 








O 


o 






O 






o 




O 








o 


o 


o 


o 


o 




'O 




O 




:j 








O 


O 




>t 


-3- 


->>■ 


IP 




lA 






in 


:A 


ir. 






rf 








T. 


-o 


rt) 


to 








iA if» 


f- 








f- 














fM 


rvj 






o 


o 






::j 












-5 




O 


o 






-J 








rj 






t-H 
























r-4 
































..-4 






















*-* r ! 




























— < 












r i 


























r-l 


f— 1 


— 1 




.-' 




p-1 






r— 1 




f-t 














•— 1 


















u 
































-^*' 




-•t 










3J 




>• 








■»*: 







cn 
o 
a. 

UL 
O 



195 



O It) O O fM CO >!• -I- 

r-» o > '•.> o fM in 

r«» J J. fO !•> -o fN| rO 

O -A lA t'^ cr> ^ 

c\j ^ r. m ^ 

O • 
•t 



o o o ^ ^ ^ 

<N in o O o 

*r* in in c r-* f*- tnj o O 

OOOOCO rsJOO 

n-f^jrvjooo OOO 

r-l fH t-l »r r\J r.l p.» (\} 



or) 

o 
cv 
u. 
o 

3t 



2: 



2r 
o 



o <M o f-j lA ,0 

J- »•(. O 03 u*. 

P- O »-< £» n\ in 

Cj »-t i-H 



xD i-H to O 



i^j o Ln lo o o 



T.> O <> iT» f^t 

u « 35 o O cT: 
lCI O >4' r»> 



r-< vn •-I O O >t O in in O h- to O -O O u■^ in i> O ^ m r«i £( O O "X) O 



T av .o r-* O f<) i\j o m ',r o o o o o rf> o o m rvj o o> tn o O rri st o O O o 

'"-J ^» (Nj %j uj *n o m :i; O »o j« i-** »t i/^ in u -h r\; 

vC-iHst cc'stin Afiorvj or«-m r-'O- o»C/o^ st^H^nr^ 

r-o »-< »o vT lA h- o CO n r* in fr» oj —i o rvj in c 

rv rv tMf^i i-Hr^oo r\; m — i >3' r-» inr^o r^rvjrvjin rn 



vj- >!• C> 

yi st rv n» rvi r-i st 

CM CO «M ro r-* 

in CM r I ro nJ- OvJ 



Q. 



O >a" (\j .-I r<^. (\j 1 



oo.-irHO''visnNj-orvirioOvtoooor\;om^^<rnom>j-o 



s: 



O ^ rsj rj ,-1 .-I vt 0- O fvj c> o O o rj o O eg in o , 

J? oj rsj (n :o 't> ^* oo uj a ' o *o «£> i/'x ("^ o 

cr *-i >l- rfi f-H rj ^ ^ «vj ^ fi (,o TO o i/x ro r^.^ <\j sj- , -m eg ri sj- in 



o 



O r-j ro <r fv rvj CT O f>J o". O O O n' o O O- r>j in c (T* 'J^ O O t'j r'l ir- rg rj o O 

o*f?^^ T£7— »0' ojcnr^ ojcncr o^j? inr^io or^ ocojco r^r^Oo^ tnm 

cn fM ri> r-» <\j ^1 rvj r-» -Tt; ^ o r- <-( sj- 1— rg r-i nj f<-j >r 

r-4 ^1 r-4 r-r 



SI 

rt: 



st O rg CO r\j vt o m c-j ^- O' 05 r-i rr, c7 .j" O vTi -J" m u- vO o fi'J c- in o rg m {\j 00 f^i rr (<» rj- 

r< o "O in IT nj O: 'v' f> ro r- ia ro ro o 0 cr ct» o ^* l'^. .1 r- 03 c^ ij r**- o 

ni »o a- f** r\« i# f*i in si- x r-^ .:j vr< o c> -J sfi ro m r*- -t •-■ m rvj «j Cj r- .t 

st rj« »r\ c^ n -jj >- o t) o o o t o i: in ''1 or- f»j 0 c; o ^ in ^^ Oi o r.^ o 

rg r-. »-< t-; r-i ir\ so- ^ cu »-t tvj r\j p-k rg (*■ i>j ^ o pi rn r-i o- rg ^ ^ ^ ^ ic, ^, 



O 



0000000000 000 000 000 00 000 0000 00 

r-4 r\J m ^ n: m <g rn r-i oj rO •-i rvi r-c\!fo »-«rvj .-^rjm —i ro r«o ^ rj 

^ nj rg #\j rvi r t /vj »> O' r\> fVJ o.j f<i (*. rn r^j in m lA * r-< t-j .-4 .-i .-i rg <m in in w^ 

0000000 00 c> 000000000 ooooor'^(<'irrir'>o 000 e>oo<:^oooo 

^r >!■ ^ ^ i*"' lA in in in IT, in if\ G) 0^ cr. ri: en rp rr. w) a> 't' ftj ir. IT in in ^- ^- ^- c^ 

000000000 000000000000 00 OO0O.-tr-«T-«»-l..l^^r-*f-^r-H»-f»-'(M 



000 000 000 000 



ERIC 



197 



fVJif. ^0!r^r^C'0 0r^J^^OOOO00000O0OO0OQ0OoeO0O0OQO0O 
•— ' r*- •/% «4 f*- o »— * O f^J O >— < 



O' fM 'NJ >f -i- IM 



'-t <? -r o m 



mr'ooooor-*ooooooor)ooooooobooQoooof'>ooo< 



1 O m 'rt o o o oooooooooooooocoooooooooo 





Cl) 


C 


0 f<i 


> 




.-'1 






m 




n 




r- 




0 


0 




■r 










CJ 


.0 


rvj 




O' 




in 


0 


-4- 








0 


r- 




lA 




rvJ 








-J" 




fM 




•«» 


in 




<^ 


tr\ 




1— i 



O O O O O O O ■ 



00000 



--t- rsj.-40inu'>f\j nr. vxjrxj *-.^oooooooooooo 0000 oooooooocooo 



< 



(J- 0 a-i CNJooom 000000000000 oocDooaoooooc3C3 000 
T> ^ rvj ^ r-, >t m in 

,.H .-4 — 4 



^^'jCj;<^gj;^<»^»oooooc;oooQOooooooooooaooooooooco 



cc *~j rO O O Ml O vO ri 'i/ >}- .f o fr« (;> O 1* 

... rvj ^ o '*j o ■'o .fi (vj irt o -t- lA o 

ro 'Tj f<. >f> 'O r— cf» c fM o m o ro o <.» 

fN| n .r. O r«- cr 7^ ^ rO 

fvj r- r-- (M ri .I jr- in vj- r<i 



^1 



(M 



0000 i/» OOc.OvOOOOOOOOOoOOO 

•'-J O O O r-t .J* o o o o. O O • 

^n: o i<> </ "I 'r> f. i'\ IN. .-o o 

■ it o o ir» m o TC <N 

■1 n% li^ .-H -J- O in ^ 



3: 
3f: 



o 



o 



000000 r-l .-4^-1 

<\j ^ iNj O O O 

■^^i^^^'^^^^^^^^^-'^'^'^^'^ooooooooooooocooooooooocoo*-* 

0 o o o o o O t :j o o (\j o o o -0 o C"" o o o f^^ sj- o o C c:) r • iNj r^. -4" r-^ fNi ro «-< r.i in 

01 e\j f\- CM ro pg o ir» .t o o o o o o o ir> on o — < ^ n o f*^ r«-> m ri .-1 ^ w rvi Vr r»} ^ rg 
r.i rvJ (^J rNj f\j <vi f\i o o o o o o o o o o o o r- O o c r- rx) CO ui oj 03 'jj CO 

^, ^. . ^ . ' sf o <> o '-^ r-< f-' oj r«w in lA in #'•1 t-" r\i rn rfi ^ 4" 

«f -s*- in in u\ ir< u'- in in m in in in in -o 'O vP o "0 »£> ^ 'O 



ERIC 



198 



or: 

< 
a. 



o o o o o o o 



o o o o o o o 



o o o o o o o 



o o o o o o o 



o o o o o o o 



o o o o o o o 



o o o o o c o 



o o o o o o o 



as 



o 



rsi rn o o o o o 

urv tr- <i rvi ^ O 

w f\j CJ r*> fi 

CO 00 CO » «) CX> 133 

^ ^ %f lA u\ h- 

>o -n 43 "rfi o 



199 



APPENDIX F 

UNIT COSTS OF INSTRUdlON: /ft METHOBiLOGICAL APPROACH 



ERIC 



APPENDIX F 



THE NATIONAL CENTER FOR HIGHER EDUCATION 
MANAGEMENT SYSTEMS 
(NCHEMS) 
AT WICHE 



UNIT COSTS OF INSTRUCTION; 
A METHODOLOGICAL APPROACH 



By Warren W. Gulko 
1971 



Note: This is a preliminary edition and is subject to change by the 

Information Exchange Procedures Task Force and Technical Council 



ii 



PREFACE 

This technical paper presents a proposed methodology for computing 
unit costs of instruction in higher education* It has been developed 
over the past twelve months as an outgrowth of v/ork on the Program 
Classification Structure. The proposed methodology has been subjected 
to critical review by selected members of the WICHE Planning and 
Management Systems Program Advisory Structure. It is now being 
distributed as a preliminary draft in order to receive wide-scale 
review by all participants in the WICHE Planning and Management Systems 
Program and to stimulate thinking about the difficult task of computing 
unit costs of instruction in higher education. 

The level of presentation is targeted for the technically-oriented 
cost analyst concerned with mathematically deriving unit cost data. 
Although portions of the text are presented algebraically, each mathe- 
matical expression is explained to aid the reader in understanding the 
proposed methodology. Management persormel involved with using unit 
cost data will benefit from reviewing this technical paper. 

The WICHE Planning and Management System (PMS) Program is a 
cooperative venture of over 500 institutions and agencies to develop 
new management technologies for higher education. The methodology of 
deriving unit cost information will play an important part in the 
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information exchange phase of the PMS Prograrn. We urge all partici- 
pants in the PMS Program to review this document and forward their 
comments, criticisms, and suggestions directly to the author or 
members of the Staff. 

Ben Lawrence, Director 

Planning and Management Systems Division 
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 



1 



INTRODUCTION 

This technical paper has been developed to suggest a preliminary 

basis for the exchange of comparable unit cost information which v/ill 

aid in the analysis of higher education expenditures, A necessary 

part of such infomation exchange is a standard taxonomy or uniform 

classification system which identifies and categorizes the activities 

of the programs of higher education in a consistent manner. One such 

system has been developed in a preliminary form and distributed to the 

institutions and agencies participating in the WICHE Planning and 

Management Systems program - the Program Classification Structured 

This paper extends the application of the Program Classification 

Structure to what may be the singularly most significant aspect of 

2 

higher education expenditures, the instruction nrogram. The sections 
following provide a general overview of unit cost analysis and a 
proposal for a specific algebraic formulation which is compatible with 
Program Classification Structure. The application of the proposed 
approach to determine historical unit costs is demonstrated through an 



'Warren W. Gulko, . Program Classifica tion Structur e: Preliminary 
Edition (Boulder, Colorado: Western Interstate Commission for Higher 
Education, June, 1970). 

^John Dale Russell and James I.* Doi , "Analysis of Expenditures 
for Instruction" College and University Business , Vol. 20, No. 4, 
April , 1956. 
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empirical study. An application to the estimation of future unit 

costs is described briefly in relation to the WICHE Resource 

Requirements Prediction Model (RRPH-1). 

The term "cost" has many interpretations, particularly in the 

area of education. For the purposes of this paper, the interpretation 

of the term "cost" is based upon Anthony', definition: "Cost 

3 

measures the use of resources", as applied specifically to insittu- 
tional resources. The paper is concerned with direct and indirect 
cost but does not address the question of defining v;hat are appropriate 
indirect costs, nor is it concerned v/ith allocation procedures for 
attributing support costs to the instruction program. Such allocation 
procedures are the subject of a study^ currently underway within the 
Planning and Management Systems program and will be published 
separately. 



^Robert Anthony, "What Should 'Cost' Mean?", Harvard Business 
Review , 48:3, May-June 1970, p. 126. 



^The Cost Finding Principles Project under the direction of 
Mr. Michael Young. 
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UNIT COSTS OF INSTRUCTION: A Methodological Approach 



3 



SECTION I 



Overview 

One of the more cormionly used measures for analysis of higher 

education programs is the unit mst of instruction in terms of 

stsudents, credit hours, degrees, etc. Such measures are useful for 

evaluating the resource requirements of an operation and comparing the 

relative institutional costs of various programs. Although unit cost 

data in higher education does not have the same economic meaning as 

its industrial counterpart (i.e., it does not mean the unit cost of 

production), the connotation of production cost has caused some 

5 

academicians to reject the concept. For example, Cavanaugh recently 
commented: 

The influence of this terminology has, I believe, had a very 
negative effect on the use of cost analysis data* On the one 
hand it gives the mistaken impression to academic administrators 
that, within its proper context, unit-cost data has a validity 
in-higher education comparable to that of analytical cost data in 
business and industry. This is simply not so. The comparison is 
at best an analogous one; the very best unit-cost infonnation in 
education does not even approach the significance and usefulness 
of cost data in profit-seeking organizations. It dots not provide 
a firm basis from which to control expenditures, nor can it be 
used to put a value on the 'product'. Even in proper context it 
is the wrong term: ' 'unit-expenditure' is far mo^e accurate. 
The terminology also is repellent to many academicians, and 
hardly flattering to the best instruction and research to be 
found in the universities and colleges. Because of this, it is 



^Alfred D. Cavanaugh, A Preliminary Evaluation of Cost Studies in 
Higher Education (Office of institutional. Kesearcn, university ot " 
California, Berkeley, October 1969). 

ERIC 



ignored by matty influential individuals within the academic 
decisioiHniukira. structure. 7;his is quite unfortmnate because, 
with all its srtDrtco?Trtngs , urrit-cost informatioii is an important 
and prohsiblf s^5:sentT^i1 adjunct to informed decisSon-makiing,- 

Al though . aHaivsaugh's cxomments are appropriate to; specif ic "instances , 

it is not the gene^^^Ti case idiat cost analysis is universally ignored by 

higher education mam^ementt« Rather, the application of cost analysis to 

higher educatia/t; is gaining; wider acceptance in the academic community. 

Miller, in his ^E\w^'X>f fommlas and cost analysis, reported a trend 

toward quantitat5i'«: anal ysis of higher education expenditures, and 

predicted that ''inost states will be affected by this trend. Miller*s 

conclusion five ^ears ago is verified today by the widespread national 

interest in the WICHE Planning and Management System program. However, • 

dissatisfaction with cost studies has resulted from misuse of the data 

and the lack of consistent definitions and methodology. As Russell and 

Doi observed: 

The unit cost technic has been criticized extensively and severely.. 
If the method were to be judged solely on the volume and the 
vehemence of the criticisms against it, probably no one in his 
right mind would ever use it. But, curiously, wise and prudent 
administrators continued to find advantages in the use of unit 
cost data. And people outside the official family of the institu- 
tion almost invariably insist on translating its published financial 



James L. Miller, Jr. , State Budgeting for Higher Education: The 
Use of Formulas and Cost Analysis (Michigan Governmental Studies No. 45, 
Institute of Public Administration, The University of Michigan, 1965, 
p. 150). 

^Over 500 institutions and agencies from all fifty states are now 
participating in this program to apply the tools of economics and 
management science to higher education. 

^John Dale Russell and James I. Doi, "Analysis of Institutional 
Expenditures" i ^jB^ll eg e a^nd University Business , Vol,, 19, No. 3, 
September 19S|-* 
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data into some kind of unit terms, often not making such 
calculations intelligently or interpreting them cor^^ectly. 

There are various ways to array the data concerning the costs of 

college instruction. Studies have focused on unit cost per credit 

hour,^ cost per degree and cost per student J ^ Each of these 

measures has validity in certain specific contexts, but their use 

has been restricted because of the problems associated with developing 

comparability between independent or isolated studies. The warning 

expressed thirty-five years ago by the National Committee on Standard 

12 

Reports for Institutions of Higher Education is still appropriate 
today: 

It should be recognized that unit costs determined in different 
institutions are comparable only when they have been computed 
according to Identical procedures. It may not be too much to 
say that they are comparable only when the computations in the 
different institutions have been made by the same individual, 
especially if the insti tutions compared vary widely in size, 
scope, location, and organization. Costs computed for a small 
liberal-arts college, in which the instruction of students is 
practically the only function of the institution, should not be 
compared indiscriminately with those computed for a university 
in which the instruction of students is supplemented to a great 
extent by such functions as research, extension, and other 
service activities. 



""A. E. Joyal, The Costs of Higher Education in 1960-1975 
(Sacramento, California: Committee on the Regents of the University 
of California and the State Board of Education, I960). 

^^Irerre H. Butter, Economics of Graduate Education: An Explora 
tory Study (Washington, D.C.: United States Off Ice of Education, 1*55^. 

^^William G. Bowen, "Economic Pressures on the Major Private 
Universities," in The Economics an d Financing of Higher Education in th 
United States . A compendium of "papers submitted to the Joint Economic 
Committee (Washington, UX/: Congress of the United States, USGPT, 1969). 

12 • ' 
Financial Reports for Colleges and Universities , compiled by the 

National Committee on Standard Reports, for Institutions of Hiqher 

Education (University of Chicago Press, February 1935, p. 177), 

ERslC 

™" ■ 212 



6 



The development of a standard determination of unit costs will 

aid higher education in evaluating the relative efficiency of operation 

by providing a benchmark for comparison with other institutions. 

However, the comparison of institutional cost data will be incomplete 

without output measures to relate comparabil i ty and relative quality 

to cost. Educators must guard against improper use of cost data; 

particularly comparisons between institutions that are not comparable 

in terms of mission, scope of operation, quality of instruction, etc. 
13 

As Millett has wisely cautioned: 

No part of cost analysis is fraught with more pitfalls for the 
unwary analyst of educational expenditures than the comparison of 
cost data among different institutions. The tendency to make 
such comparisons is, of course, strong. In the search for reasons 
to be satisfied or dissatisfied with any given situation, we 
ordinarily turn to others supposedly in like circumstances for 
comparison. Whether it be salary levels, teaching load, course 
offerings, or ^instructional facilities, institutions of higher 
education are constantly comparing their own situation with that 
of others . 

Yet such comparisons are often dangerous, or at least misleading, 
because they so frequently conceal more than they reveal. This 
is especially true of cost data. We have concluded that com- 
parisons of the cost experiences of educational institutions must 
be used with the greatest possible degree of qualification. 

Nonetheless, unit cost analysis can be of significant value to 
the management of educational institutions because of the manner in 
which such data can provide helpful insights to the xosts of operation. 
However, care must be exercised in both the application and interpre- 
tation of unit cost data. Such data is merely a short-hand represen- 
- tation of cost and if it is not interpreted cautiously, may lead to 
faulty analysis. 



^^John D. Millett, . Financing Higher Education in the United 
States , Columbia University Press, New York, 1952. , 
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14 

Williams reported some general conclusions from his study of 
instructional cost which are appropriate to note in the application of 
unit cost analysis to higher education: 

a. Instructional costs increase with the advance in 
the class level of the student. 

b. Instructional costs must be analyzed for each college 
or university in relation to the number of students it 
enrolls in lower division, upper division, and graduate- 
professional programs. 

c. Larger universities may have lower instructional costs 
than smaller institutions on a unit-cost basis, such as 
the semester credit hour. 

d. There are wide variations from the average cost at each 
level within the schools and colleges of one university. 

e. There are also wide variations in the costs within the 
departments of one degree-granting unit within a university. 

f. Not only do universities, schools and colleges, depart- 
ments, and even courses vary; there is no standardization 
of students, teachers, or volume of work required to pro- 
duce one teaching or credit hour. 

g. High costs in a given instructional area are not sufficient 
cause alone to abandon the educational program. 

An application of this paper may be to describe one means of 
deriving unit costs in a manner which should help to clarify the various 
notions regarding the costs of higher education instruction and to 
substantiate, or perhaps refute, much of the folklore usually associated 
with, such information. Meaningful management analysis in higher educa- 
tion will be furthered by the establishment of cost data comparability 
through the development of standard procedures for reporting the unit 
costs of instruction. 



ru \.J^^°^^^^.^' Williams, "The Cost of Educating One College Student." 
uciober"?961 ^^''l"" Council on Education, Washington, D.C., 
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1 ^ 

A stated objective of the WICHE Planning and Management 
Syestems program is to establish comparability in this area through the 
development of standard procedures for reporting the costs of instruc- 
tion by: 

a. Academic discipline and course level of instruction. 

b. Field of study (degree major) and level of student. 

c. Type' of degree and field of study. 

"Academic discipline" refers to the instructional activities 

within a particular discipline, e.g., physics courses. These may be 

further distinguished by the target level of instruction; thus, "course 

level" refers to the level of sophistication at which instruction in a 

1 6 

discipline may be offered, e.g., lower division physics. The 

student's "field of study" refers to the mix of courses which typically 

may be credited toward a specific academic degree or certificate. 

Instruction by "student level" is based on the total accredited work 

17 

by a student and reflects his level of progress toward a degree, 
e.g., a sophomore physics major. 

Often the cost concept is clouded in its application to academic 
instructional programs because of the dual nature of the instruction- 
producing activities. For example, all course offerings in physics 

^%1anagement Information Systems Program, Phase II : Objectives 
and Time Schedule of the WICHE Management Information Systems Program 
(Boulder, Colorado: Western Interstate Commission for Higher Educatio n , 

' Ma:/., 1%^.-^). 

^ ^Charles R. Thomas, Data Element Dictionary: Course , 1st ed. 
(Boulder, Colorado: Western Interstate Commission for Higher Education, 
February J 970). 

^ ^Charles R. Thomas, Data Element Dictionary: Students , 1st ed. 
(Boulder, Colorado: Western Interstate Commission for Higher Education, 
February, 1970). 
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comprise the physics discipline Instruction program; v/hereas physics 
majors may take some courses In physics, some in mathematics, etc., to 
constitute a degree program in physics. Thus, the cost of a discipline 
instruction program may be reviewed in terms of the program's contri- 
bution to a degree in a field of study or in tems of the contribution 
within the discipline. Nevertheless, the distinction between a 
discipline Instruction program cost and a degree program cost Is 
fundamental and must be kept clear and explicit: 

a. The discipline Instruction program Is concerned v/ith the 
instruction activities in a specific field of knowledge, 
i.e., discipline as defined by the HEGIS Taxonomy 

b. The degree program is concerned with the Instruction 
activities in which a student engages In the pursuit of 
a degree or certificate. I.e., the curricula mixes which 
lead to the award of a specific degree. 

The Program Classification Structure inunediately acconmodates 
costs of discipline instruction by course level If instruction program 
elements are defined as course offerings by level, e.g., lower division 
physics instruction. With such data, reports of the form Illustrated 
in Figure 1 may be a direct outcon^e of processing instruction program 
elements using the format of the Program Classification Structure. 

Figure 1 is an example of a discipline Instruction cost matrix 
using arbitrary data to represent relative expenditures by discipline 
category and course level* Such costs would be direct instruction 
— expenditures, i.e., obtained directly from identified instruction 



^%he standard disciplines to be used in the Higher Education 
General Information Survey (HEGIS) will be published shortly by the. 
Natiorval Center for Educational Statistics under the title, "A 
Taxonomy of Instructional Programs in Higher Education." 
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n 

program elements. In addition to cost information, activity indicators 
such as student credit hours and weekly student contact hours will be 
included as part of the characteristic data associated with these pro- 
gram elements. Figure 2 is an example of a matrix which arrays total 
student credit hours by discipline category and course level. With such 
data, the discipline instruction cost matrix illustrated in Figure 1 may 
be converted to a unit cost matrix by dividing each element of the cost 
matrix by the total number of units associated with the element, say 
student credit hours, as in the matrix used in Figure 2. An example 
of a unit cost matrix is shown in Figure 3, which is computed by dividing 
each element in Figure 1 by the corresponding element in Figure 2. 

To make the transition from unit costs by discipline instruction and 
course level to unit costs by field of study and student level, requires 
information on the distribution of courses taken by students of various 
levels in the different majors, e.g., the courses taken by freshmen 
majoring in Agriculture. Figure 4 is an example of a credit distribution 
matrix which describes the total number of credit hours generated by 
students majoring in Agriculture at. a particular point in time. 

Dividing the elements of each column in Figure 4 by the total 
number of students for the column results in an average distribution of 
credit hours per student by level. For example, suppose there were 20 
freshmen majoring in Agriculture and they generated the credit hours 
shown in Column 1 of the Credit Distribution Matrix. Dividing each of 
the Column 1 entries by 20 will result in the distribution of average 
credit hours per freshman Agriculture major. This distribution of 
average credits is often referred to as the "induced course-load 
matrix"--a matrix which describes the distribution of the average load 
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15 

placed on the instruction program by students pursuing various degrees, 
e.g., the math courses taken by physics majors, chemistry courses taken 
by history majors, upper division courses taken by freshmen. 

It should be noted that there is some question as to the stability 
of the induced course-load matrix over time; i.e., does the matrix 
change radically from year to year? A recent study has indicated that 
the induced course-load matrix may be sufficiently dynamic to distort 
analysis which is based on the assumption of stability. The extent and 
nature of the problem will vary from campus to campus, and thus, should 
be investigated by each institution. 

Figure 5 is an example of a portion of an induced course-load 
matrix for a given term and a particular field of study. The portion 
of the induced course-load matrix illustrated in Figure 5 is a three- 
dimensional matrix which describes the historical or current average 
distribution of credit hours for a student in Agriculture and Natural 
Resources by student level for each discipline and course level at a 
particular point in time. The elements of Figure 5 are derived from 
the Credit Distribution Matrix by dividing each column entry (i.e., total 
credit hours generated in a given discipline and course level by a 
class of students, say freshmen, in a given field of study) by the 
number of students in the column. Thus, an element of the induced 
course-load matrix shown in Figure 5 represents the number of credits 



Frank I. Jewett, Alan P. Feddersen, Donald F. Lawson, and 
William D. O'Grady, The Feasibility of Analytic Models for Academic 
Planning: A Preliminary Ana l ysis of Seven Quarters of Observatio"n? 
of the "Induced Course-Load Matrix ." The California State ColleQes, 
Division of Information Systems, September, 1970, 
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17 

that a typical Agriculture student at some level, say Column 1 - 
freshman, will take in the various disciplines and course levels, e.g., 
6.0 credits in lower-division agriculture. The column totals indicate 
the average course load by student level, e.g.. Column 2 - 17.0 credits 
for the typical sophomore. Note that the complete induced course-load 
matrix is normally four-dimensional: field of study by student level 
and discipl ine by course level. 

In the sections following, an explicit methodology is proposed 
for computing the unit costs of instruction and the cost per degree- 
winner* The costing approach is straightforward—total direct 
expenditure divided by number of units is equal to unit cost. Direct 
expenditures are considered to be those costs attributable to instruction 
program elements as defined by the Program Classification Structure, 
The cost per degree-winner is computed by pricing the students' 
historical work (e.g., credits taken) at the institution using the 
unit cost; i.e., the units taken times the cost of those units. The 
cost per degree-winner has three components: direct instructional 
cost, allocated instruction support cost, and the indirect student 
support cost. 

Although the algebra used in sections following may be tedious 
for many to follow, it is extremely helpful for matherHatical ly-oriented 
readers in understanding the proposed methodology. The non-algebraic 
reader is encouraged to proceed through the next two sections, bypassing 
the formulae, but not the text. Each algebraic expression is described 
in the text in an effort to aid the reader in following the discussion 
and understanding the proposed methodology. 
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UNIT COSTS OF INSTRUCTION: A Methodological Approach ^8 



SECTIQN n 

Algebra of Unit Costs 

The proposed methods of deriving unit costs of instruction and 
the cost per degree-winner are sufficiently complex to require an 
algebraic description. For the purposes of describing the relation- 
ships between the various cost components, the following notation has 
been adopted: 

For discipline i, course level j, let: 

d.. = direct instruction cost (based on ( 1 ) 

instruction program elements), 
u.. = number of units (e.g., student credit hours), (2) 
c^-j = cost per unit of direct instruction, which (3) 
is direct -forstruction cost divided by the 
rnumber of luinits 

For fi^iijEFf study k, ainci level of student s, let: 

iifj^^ number of tstEdents (headzcount) , (4) 
v^-|j.^ :fiotal numberinf units in tdiscipl ine i, (5) 
course level d, generated by students in 
field k of level s (i.e., an element 
of the credit distribution matrix). 
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Note that v. ., sumned over all fields of study and student levels is 

equal to u--, the number of units in discipline i, course level j: 
• J 

u,, = HVijks (6) 
ks 

Thus^ for a given time period. Figure 1 is an example of the 
discipline instruction cost matrix D = Figure 2 is an example 

of the discipline instruction credit matrix U - {Ujj}, Figure 3 is an 
example of the discipline instruction unit cost matrix C = 
Figure 4 is an example of a portion of the credit distribution matrix 
V = ^^iji^g} for a given field of study k. Figure 5, the Induced Course- 
Load Matrix, is derived from the matrix V by dividing each v^^^^ by the 
appropriate number of students, nj^g. 

It has not yet been d^^stermined v;hether student credit hours, weekly 
student contact hours , or some other dimension of instruction, should be 
used as the unit measure for discipline instruction costs. Studies m 
the area of higher education simulation models indicate that weekly 
student contact hours tend to reflect more accurately ttee load placed upon 
the institutional resources and should be used to detemine the extent of 
resource utilization. However, it is not always possible to relate contact 



20 

e.g. , George Weathersby, "Development and Applications of a 
University Cost Simulation Model An unpubl ished monograph (University 
of California, Berkeley: Office of Analytical Situdies,^ June 15, E967), 
And Richard W. Judy, ^'Systems Analysis for EffaEJi'ent Sesource Alliocation 
in Higher Education," in Winter and Lawrence, Management il nf orma ti on 

S ystems: Their Development and Use in the AdmiiriTstratton of Highet' 
Educatio n (Boulder, Colorado : Western Interstate Commission for Higher 
Education, October 1 969) . And H. E. Koenig, M. G. Keeney, and R. Zemach, 
Systems Analysis and Planning in University Administration (East 
Lansing : Michigan State University, Div/ision of Engineering Research, 
1967). 
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hours to non-classroom forms of individual instruction, e.g., the use 
of special learning devices and independent study. Moreover, for the 
purpose of determn-ning cost of degrees, creditrhours should most likely 
be used, since credit hours are typically the unit basis for the award 
of degrees and various -innovative instructional techniques are usually 
equated to credit hours. The examples following use student credit 
hourr., although for the purposes of certain typns of analysis weekly 
student contact hours should be substituted; e.^., facilities utilization, 
staff effort, and similar studies in w[> :n contact time is an important 
factor. Moreover, it should be noted that the algebraic formulations 
are such that any appropriate unit measure may cfae used, including such 
units as course or section, contact hours, felociks, or other measures of 
progress through tfce system. Further, it should be noted that the units 
of measure used for cost analysis are not necessarily the same units 
that may be used as the basis for cost allocation.; Such allocation 
procedures may usea variety of indices such as7assignable square feet, 
number of personnel, expenditures, etc. 

It may be well to point out that the algebra is deaTing with 
historical average costs rather thanr^marglnai Giosts. For most appli- 
cations, the unit cost data indicates what tfer operational expenses were 
when spread across the student body. This doeis not imply that the cost: 
of admitting, say, one additional student (i.e., the marginal cost) is 
equal to the average unit cost, since instruction cost tends to vary ina 
stepped fashion. For example, themarginal cost of admitting an addi- 
tional student to a course may be zero for all practical purposes if 
additional institutional resources are not required. However, the 
marginal cost may be far above the average cost if the admittance of 
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an additional student required adding a new section. On the other 
hand, if the average cost is computed in terms of units which reflect 
the actual coraiitment of institutional resources, say the average unit 
cost per section, then the average cost is often approximately the same 

as the marginal cost, depending of course, on the circumstances. 

21 

For a given time period, the following costs may be determined: 

a. The u nit cost of direct instruction in 

discipline i at course level j is direct 

iiTStruction cost, d^-j,, divided by the 

number of units, U|j::: 

= d^yuij (7) 

The average cost per mil for direct instruction 

in disci pi ine i is ther direct cost d^j, summed 

over all course levels, divided by the number 

of units, u.., summed iover all course levels : 

S\ = ^dij/zu^. . (8) 
J J 

which is equivalent to summing the unit cost, 
Cjj, over each course level, weighted by the 
number of units in each course level, u^-, and 
dividing by the sum of the units (sum of the 
weights) : 



21 

Each variable may be dimensioned by the time interval over which 
the values are generated. 
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c. Similarly, the average cost per unit for 
direct instruction at course level j is 
the sum of the direct cost, d^j, for each 
discipline, divided by the sum of the 
units for each discipline: 

= (EC(_jU.,j):/EUij (11) 

d. The total direct irnstruct ion cost , Tq, its the 

direct instruction xost by discipl ine? simd 

course level , cL.^^. summed over all iiisftripl Snes 

and course 1 evelis:: 

Jq = Eldij (12) 
it) 

e. The direct cost of instruction for fi^^d-iof 

study k and studenit level s may be de?ri!^^e.d 

from the un i t cost :iby di sc i pi i ne and laosmse 

level, c^j, times'^aihe number of unit^>im^ 

discipline i, course level j generatediby 

students in field:2;of study k at student 

level s, v^j[^^, summed over all disciipl ines 

and course 1 evels : 

d*.. = EEC. .V. (13) 
ij iJ Tjks 

Note that d*|^g summed over all fields of study 
. and student levels is total direct instruction 
cost, Tq: 

Tq = EEd* « EEd. . (14) 
ks ij ^ 
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f. The average cost of instruction pc^r studen t 
(headcount) for students in field of i^tudy k 
at student level s is the direct cost, 
divided by the number of students, nj^^r 

^ks " ^*ks/"ks W 

g. The ^verage cost of instruction per student 

(headtount) for all students in field of 

study k IS determined from the direct cost, d*'|^.^„ 

summed over all student levels and divided 

by the number of studer^ts, u^^j summed over 

all student levels: 

mj^ = 2;d*j^^/in|^3 pS;} 
s s 

Note that jn|^ may be computed from the average 
cost per student in field of study k at student 
level s, weighted by the number of students 

in field k at level s, summed over all student 
levels and divided by the total number of 
students, in field of study k: 

\^ = (^"^ks"ks^/^"ks W 

h. Similarly, the average cost of instruction per 
student (headcount) by student level is: 

k k 

= (f'"ks"ks)/f^"ks 09) 
k k 

Observe that cost per student by field and level, mi^^, may 
be derived on an FTE (full-time equivalent) basis by defining the 
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number of students, n^^^, in terms of FTE rather than headcount. 
Let: 

e Standard number of units per full- (20) 
time equivalent student^^ (e.g., 
15 credits) . 

"*ks Number of FTE students ^21) 
in field of study k at level s. 
FTE enrollment may be derived -from the number of units generated 
by students in field of study k at level s by summing v... over 

1 J KS 

all disciplines and course levels and dividing by e, the standard 
number of units per FTE student. 

"*ks =^^^-jks/^ (22) 

T • The average cost of instruction per FTE 
student for students in field of study k 
at stu dent level s is computed in the same 
manner as (15) where FTE enrollment, n*|^g, 
replaces headcount enrollment, n^^: 

= ^*ks^^*ks (23) 

iiy substituting from (13) for d*. ana from 

ks 

(22) for n*,^g, the average cost of instruction 
per FTE student may be written as: 

"^*ks = -^fij ^-jks/^f ijks (24) 
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Note that e may be subscripted by field of study or student 
level (or both) without any loss In generality. 
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which may be summarized to cost per FTE student 
by student level and cost per FTE student by . 
field of study in the same manner as in (16) 
through (19) • 

j. The average cost of instructi on for an FTE stjjdenjb 
in field o 'i study k is computed precisely the same 
as in (16) and (17); substi tutinci the nurnber of 
FTE students in field of study k at student level 
s, n*j^3» fo^ the headcount yariabl e , nj^^: 

S s 

k* Similarly, the ave rage cost of instruct ion fo_r_an, 
FTE stude nt at student level s is computed by 
substituting the number of FTE students, for 
the number of headcount students, ni,^, 1n (18) and 
(19): 

= (^^"'ks "*ks)/f *ks 

Observe that it is necessary to draw a careful distinction between 
cost per headcount student, m , and cost per FTE student, m*,^^. The 
headcount unit cost variable m^^ reflects both the typical load and 
mix of courses associated with students in field of study k at level s. 
The FTE unit cost variable, ni*,^^, reflects only cost differences 
resulting from the mix of courses. Thus, m,^^ has implications with 
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regard to marginal cost analysis in terms of degree programs, i.e., 
it may be used to approximate the marginal cost to a degree program 
of admitting an additional student in field of study k. 



ERIC 



233 



UNIT COSTS OF INSTRUCTION: A Methodological Approach 



27 



SECTION III 

Theoretical Degree Cost for One Student 

The proposed methodology for determining the cost per degree- 
winner is based on the assumption that such costs are a function of 
the instructional activities which comprise the degree curriculum 
for a completing student. On this basis, costs are defined in 
terms of the historical pattern of institutional resources utilized 
by the student in completing the degree. Thus, such costs will 
vary as a function of student preferences and degree requirements. 
It is therefore important to observe that given a methodology, there 
are basically three forms of degree-winner costs associated with the 
institutional expenditures for instruction: 

a. The normative cost, i.e., the institutional cost that 
would be incurred if students pursued a typical curriculum 
over the normal time frame, say 132 semester credit hours 
over four years. 

b. The actual average cost, i.e. , the average cost Incurred 
from the curricula mix which actually resulted in the 
degree, say 145 semester credit hours over five years. 

€• The minimum cost, i.e*, the cost if students pursued 

an optimum course of study, selecting minimum cost courses, 
taking a larger load, and completing with the minimum 
requirements In the shortest possible time* 
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For any institution concerned with resource allocation, informa- 
tion on all three forms of deqree-winner costs will be helpful for 
evaluating the relative cost efficiency of its operation. In addition, 
information on the costs associated with students who do not complete 
(intermediate output) and on the proportion of degree-winners to tie 
number of students pursuing a degree, will be necessary for such 
analysis. The material that follows deals only with the actual average 
cost, although the algebra adapts easily to computing the other tv;o 
costs. 

In costing methodology, it is common to describe costs in terms 
of direct and indirect expenditures. Direct cost generally refers 
to those costs which are identified with a product or service, whereas, 
indirect costs are those costs which are not immediately identified 
with a specific product or service." For the purposes of this 
paper, direct instructional cost was defined to be the cost of 
operating instructional program elements as described by the Program 
Classification Structure. Indirect instructional cost would, 
therefore, be those support costs associated with operating the 
instruction program. Although support cost consists of both fixed 
and variable costs, consider such indirect costs as variable costs 
which are a function of the instructional program elements and there- 
fore attributable to instruction activities. 



Paul B. Fertiq, Donald F. Istvan, and Homer J.. Hotfice, U sing 
Ac counting I nform ati on - An Introduction , Harcourt, Brace & WorTd, Inc. 
Niw York,*T9^5, p. 115. 
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There exists another set of variable support costs which are 
incurred as a result of operating an instruction program, but may be 
considered independent of the instructional activities of the 
institution. Such costs are those associated with providing various 
support services to students of the institution and are normally 
incurred in a manner which is independent of a student's course, 
enrollments, but rather, typically result as function of the student 
being present in the system; e.g., the Student iiealth Service, 
Counseling, Student Records, etc. Although such student support 
costs consist of both direct and indirect cost, for purposes of this 
level of analysis consider such cost as indirect student support. 

Therefore, the cost per degree-winner, G, may be considered as y' 
consisting of three types of costs: 

a. The direct instructional cost incurred in geriarating the 
degree, I^^. 

b. The allocated support costs associated with the direct 
instructional costs, I^, and " 

c* . Indirect student support costs generated by virtue of the 
degree-winner being present in the system, Ir. 
Ijj and ly^ are compute^'as a function the course enrollments which 
comprise the degree, whereas, In is a cost incurred each time a student 
is present,.'in the systerrj and is independent of the course enrui * clients . 
The co^ts which comprise \^ and Ip are disjoint; the former based on 
/the portion of support cost-allocated to instruction program elements, 
the latter based on supportcosts attributable to non-instructional student 
support • 

6 - Ijj + + Ip (29) 
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To mustrate the computation of the unit cost per degree-v/inner, 
consider "f irst the case of one student completing a degree in the field 
of .-study k. Adopting the previous notation, define a new variable, t, 
to represent the time period or academic year/term. For this 
student, let t = 1 be the time, period in which the student first 
entered the system and t p be the time period in which the degree 
was awarded. For clarity, adopt the convention that variables which 
are a function of time will be represented as q(t); e.g., c- -(t) is 
the cost per unit of direct instruction in discipline i at course level 
j, during time t. 

For the given student, let: 

e^-j.(t) = number of creclit hours in discipline (30) 
i, course level j, durinq time t. 

For the purposes of computational convenience, define an indicator 
variable, z, such .-that z(t) = 1 if the student enrolled in one or more 
courses during time t; and 2(t) = 0 if the student was not enrolled 
during time t: 



1 if EEe. (t)>0 (31) 



z(t) 

0 otherwise 
Define as additional system variables: 

ajj(t) = support cost per credit hour of (32) 
instruction allocated to discipline i, 
course level j, in time t. 
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Note that t represents a time frame which may be defined in 
terms of quarters, semesters, academic year, calendar year, fiscal 
year, etc. 
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f|^2(t) - indirect cost per student by field (33) 
of study k and student level s in time 
t, independent of course enrollments. 
The variable ^-jjCt) is derived from the total support costs allocated 
to instruction in discipline i at course level j, divided by the 
total number ^of student credit hours, u^-^-(t). The variable fj^^Ct) is 
based on the portion of student services and other support costs 
attributable to students in field of study k at level s, divided by 
the number of such students, n|^g(t). Because of the operational, 
difficulties associated with determining fj^gCt), and the likelihood 
of relatively small variance across k and s, it is recommended that 
an average be used for determining the indirect student costs. 

Let f(t) be an average indirect cost per student over all fields 
of study and student levels. 

f(t) = 



ks 



/zzn. (t) (34) 
ks 



An alternative formulation of f(t) is to form a sum of the total 

cost attributable to student suppo/t activities, including those costs 

such as student records and perhaps some portions of academic support. 

which are determined to be student related but independent of course 

enrollments. Let Tg(t) be the sum of such student support-related 

costs. Then, f(t) may be computed simply as the total cost of student 

25 

support divided by the total enrollment. 

f(t) = T<;(t)/i:En (t) ' (35) 

- ^ ks ks 



The variable f(t) may be averaged over relevant student levels 
appropriate to the degree; e,g., for post-baccalaureate degree cost, 
restrict f(t) to post-baccalaureate student levels. Each institution 
should determine the relative significance of error that may be 
introduced by using an overall average. 
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The indirect cost attributable to the degree-winner for time period t 
is the indicator variable, z{t) , times the average indirect cost per 
student, f (t) : 

. Ip(t) = z(t) ■ f(t) (36) 

The direct cost of instruction for each term is computed by summing 

across all disciplines and course levels the product of course 

enrollments for each discipline i and course level j, ^^.^(t), times 

the respective direct unit cost, c^j(t): 

IjjCt) = ^ie^.j(t) • c^.j(t) (37) 
3 

The allocated instruction cost Is computed in the same manner as the 

direct cost by summing across all disciplines and course levels the 

product of course enrollments for each discipline i and course level j, 

c^j(t), times the respective allocated unit cost, si^-j(t): 

I^(t) = ^Le.j(t) • aij(t) (38) 

Observe that the functional form of lQ(t) and I;^(t) appears to be 
relatively straightforward in (37) and (38). However, the actual 
function may be very complex when the formulation of c^.j and a^.^ are 
substituted; particularly (38) because of the many components of cost 
which enter ii7to a., in various ivays depending on the allocation pro- 
cedures used in deriving the allocated instruction cost. Further, 
While the cost components of direct instruction and allocated instruction 
are disjoint, there is a degree of interdependence between the activities 
which generate direct costs and the associated activities which provide 
the support. Note also that lQ(t) and I^(t) may be combined in a single 
equa'lion by adding (37) to (38) and factoring e.j(t) ; i.e.. 



lDA(t)=n 
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eij(t) . Cc,.j(t) a,.j(t)] 



(39) 
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Hov/ever, it is desirable to keep the two types of costs separate for" 
analysis and comparison purposes, particularly for exchanging cost 
information with other institutions. 

For this given student, completing a degree of type g in field k 
(e.g., a B.A. in History) over the time interval t = 1 to t = p, the 
cost of the degree is: 




P 



(40) 



(41) 
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SECTION IV 

The Extension to n Students: Cost per Degree-Winner 

The extension of the previous degree cost formulae to compute the 
degree costs for more than one student (i.e., for n students) is. 
straightforward given the Program Classification Structure or some 
equivalent means to captitre historical data on direct instruction cost 
.by discipline and course level, the c^ .(t); Cost Finding Principles or 
some means of attributing support costs to instruction and students, 
the a^-j(t) and f(t); and machine-readable transcripts or sampling 
procedures to record the course credits, e^-j(t). 

Suppose for time period t = p there are n students v/ho received a 
degree in field of study k of type g, denote these as: 

nj^g(p) = number of students receiving a (42) 
degree (i.e., degree-winners) in 
field of study k of type g (e.g., 
a History B.A.) at time t - p 
The e. .(t) defined previously in (30) must now be subscripted to 
represent each of the ^j^^Cp) degree-winners. Let e^j(t)[5 represent 
the number of credit hours in discipline i at course level j taken in 



Observe that this is opposite of the common form of analysis based 
on entering cohorts and tracking forward in time, i.e., the proposed 
approach is based on the students in a graduating cohort tracked backwards 
in time to their point of entry into the system. 
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term t, by the b^ student in the set of n|^g(p) degree winners, 
b * 1, 2, . . c , n|^g(p)- In most cases, ejjCt)^ wilV be different 
for each b. Using the previous notation, let e*. .(t) denote the total 
number of credit hours generated in discipline i, course level j, by 
the set of n|^g(p) degree winners . 

e*ij(t) = zeij(t)b (43) 

b = 1 , 2, . . . , \gip) 

t = p, p-1 , p-2, ...,2,1 
Where 1 <^ t j< p is a reasonable range of time periods to capture the 
major portion of costs attributable to the n^^ degree-winners. The 
range of t may vary with each institution, if not with k and g, and 
should be determined through an analysis of student flows. It would 
appear that six to eight years will be adequate for most purposes, 
depending in part on the availability and reliability of data, the 
value of n|^g(p)» the nature of enrollment and persistence patterns., 
etc. Of course, a very long range could be used to capture every 
dollar attributable to each degree-winner, but for large n. (p), the 

27 

resulting difference in average cost will most likely be negligible. 



For each period t, the components of instruction are computed as 
before. Substituting e*..(t) for e..(t) in (37), the direct instruct 
cost for students completing the degree type g in field of study k is 



27 

Note that capturing an additional 10% cost for 10% of the gradu- 
ating students changes the total degree cor.t by only 1% and is virtually 
negligible in the unit cost per degree, but may modify the variance in 
formula (53). 
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the product of course credits and direct cost per credit summed 
over all disciplines and course levels: 

^D.kg(t) = ^pj(t) • Cij(t) (44) 

Similarly, the allocated instruction cost is the product of course 
credits and allocated cost per credit summed over all disciplines and 
course levels: 

and the indirect student cost is the number of graduating students 
enrolled times the indirect cost per student: 

lF,kg(t) = 2*(t) • f(t) (46) 
Where z*(t) is the sum of the indicator variable z(t) defined in 
(21), subscripted for each of the \gip) students.' 

2*(t) = zzjt) 
b ° 

b = 1, 2, . . . , n^^{p) 

A if i:i:ei.(t)b>0 (48) 

''0 otherwise 

The cumulative cost to the institution for degree-winners in field of 
study k, of type g, completing at t = p is the sum of the three costs 
over time 

Hence, the mean unit cost per degree-winner is the total cost divided 
by the number of students awarded degrees 
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An alternative fomtelaxion is to compute the degree cost for esd^ 

degree-winner and sum over all students in the graduating set 

P 

hg^Ph ' I I ^D^t);b + hitl^ + lF(t)b 1 mv 
I ^ ^kg(P>to 

^kg(P) = r-^ (52) 

Where l^it)^, ^A^^^b' ^"^ G^m^^^ '^or each Studteit in 

set, b=l, 2, . . . , nj^^Cp^, as in formulge (36), (37), and (38). The 
average cost per degree-winner will be the same as in (50); hov/ever, 
(51) and (52) permit the calculation of the variance #f the unit cm^S 
for the graduating s,et, 

"kg(P) 



b=l 

.2 



kg^P) = 7— (53) 

"kg(p) 

Notice that with the exception f^^^it) defined in (33), the derivation 
of cost per degree-winner does not require information which identifies 
the student's prior declared field of study and previously attained 
student levels. By using an average cost for computing Ip(t); i.e., 
f(t), historical costs may be derived without information on changes 
in the field of study (major switching) and level of student. Nonethe- 
less, such information will be useful for internal analysis since the 
cost per degree-winner may vary significantly if extensive changes of 
major occur, e.g., a change in major typically requires additional 
credits and thereby increases the cost. 
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The proposed approach to determining cost per degree-winner is based 
on the notion that prior v/ork taken by transfer students does not cost the. 
imtitution, i.e., the only cost to any single institution is the costs 
associated with instruction offered by that institution. Thus, the cost 
per degree-winner for an institution may be significantly reduced by large 
numbers of students transferring into the institution. This does not 
as!5Me that previous cmt% have not been incurred by students transferring 
inm m imstitution. the contrary, the cost per degree-winner has been 
derived in a manner which permits the calculation of such costs in a com- 
patible fashion in order that they may be incorporated into the degree- 
^isjlnner cost for multi-institutional cost analysis. 

Similarly, attrition is not included in the cost per degree-winner 
since it is considered as intermediate output which may be input to another 
institution. There has been some discussion over the issue of whether the 
cost per degree-winner should incl^sde the cost of attrition. Clearly, if 
an institution ann^jally carries, say 100 students, in a particular degree 
program but graduates rnly three or four, it is reasonable to wonder what 
happened to the cost for the balance of the students. In general, there 
are three alternatives: 

a. Some of the students are still in the degree program. 
, b. S'::ne of the students have switched to other degree programs. 

c. Some of the students have left the system. 
In the first case, the unit cost formulae will reflect an extended period 
of time to complete the degree and will therefore provide an accurate 
portrayal of the degree-winner costs. In the second case, the cost for 
the students who have switched majors will be reflected in the other 
programs, usually at a substantial increase because of the excess credits 
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normally associated v/ith degree switching. In the third case, the cost 
attributable to those students who left the system will be reflected 
as intermediate output cost. By holding these costs separable, the unit 
cost formulation gains the very desirable property of being additive for 
multi-institution computations. Considering dropouts as intermediate 
output assumes that there is some positive benefit associated with the 
student having been in the higher education system. To do otherwise 
would assume that instruction to "non-degree-winners" is totally wasted, 
and must be written off as a loss. This appears inconsistent with most 
views of higher education. 

In an effort to clarify terminology., it is proposed that the term 
"cost per degree-winner" be restricted to those applications which do not 
include the cost of students v/ho fail to complete the degree program, 
i.e., cost per degree-winner excludes the costs of attrition. The term 
"cost per degree" should be reserved for those applications in which 
th^ costs attributable to non-degree-winners are included with the 
costs of the degree-winners, i.e., cost per degree includes the cost of 
attrition. 

Observe that the proposed formulation permits the determination of 
the unit cost for intermediate output; i.e., dropouts and/or transfers, 
■"n a manner that is compatible with degree-winner output cost, and 
therefore, permits adding the two to. compute total cost. Suppose that 
n' students in field of study k at level s, leave the system in time 
period t == p. Denote these as 

n'i^^(p) = number of students in field of study (54) 
k at level s, that leave at time t = p 

1 
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The cumulative cost to the institution for intermediate output in 
field k at level s, Lj^^, is derived in the same manner as degree-v/inner 
output by summing the three cost components over the appropriate time 
frame . 



(55) 



The mean unit cost is the cumulative cost divided by the number of 
students that left the system 

Formulating the cost of intermediate output in a manner that is 
compatible v/ith degree-winner output cost permits total cost to be 
computed for system-wide analysis; i.e., the cost of transfer students 
within a state system can be added to compute total state cost. 
Further, it permits the intermediate output cost to be added to the cost 
per degree-winner in order to determine total cost per degree. 

Any form of cost analysis requires extensive data to protray 
accurately the state of the system. When dealing with unit cost it is 
particularly important to retain as much information as possible in 
order to avoid false conclusions from misleading statistics. No single 
unit cost statistic is sufficient to describe the state of the system; 
thus, proper analysis requires not only an array of various unit co^ts 
but also the number of units. Figure 6 is an example of the type of 

28 

report which may be produced using this algebra for a given discipline. 
It is likely that institutions will wish to expand the data categories 



For an alternative approach to such data array, see Paul W. 
Hamelman "A Decision Framev/ork for Colleges and Universities" in the 
Pittsburgh B usiness Review, No. 7, Vol. 40, University of Pittsburgh, 
Bureau of Business Research, July 1970. 
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shown in Figure 6 to include such ite^ns as cost per course, average 
class size, salary data, mean time to completion of degree, number 
of transfers, proportion of dropouts, mean time to withdrawal, etc. 
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Figure 6. EXAMPLE OF A UNIT COST ANALYSIS REPORT ■ 
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Source: Arbitrary data for illustrative purposes only (based in part on the emp i r 1 ca I study ) 



UNIT COSTS OF INSTRUCTION: A Methodological Approach 



SECTION V 

An Empirical . Study 

For those cases where complete data is not available or cannot be 
easily obtained, sampling techniques may be used to. determine estimated 
values of the. e*i j(t) *s and the cost factors, c|j(t), aij(t), and f(t), 
to calculate the cost per degree-winner. In order to demonstrate the 
application of sampling techniques for the determination of cost per 
degree-winner andrto illustrate the applications of the degree-winner 
cost formulae, an empirical study was undertaken using data from a major 
western public university. A random sample of twenty students was drawn 
from the set of June 1969 bachelor of arts graduates in psycho! ogy.*^^ 
The credit distribution matrix for the sample is shown in Figure 7. The 

_sample,consJsted_of .eight transfer students- (401) which is fairly- - - . 

.consistent vn"th the high proportion of transfer students in the population 
of this particular university. 

The direct instructional cost used for this sample study is based 
on the instructional salary costs per student credit hour published in 
the "Historical Summary" prepared by the Office of Institutional Research 
of the university. The table of direct instructional cost, c,-j(t), is 
shown in Figure 8. ^ 



'^A total of 120 students graduated in June 1969 with r, B.A. in 
psychology. 
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The allocated instruction costs, a. .(t), was detertnined from 
publish.ed budgetary and expense figures for the university and derived 
in two parts, a constant portion and a variable portion. The constant 
portion of the allocated instruction cost consists of 40% of the annual 
library cost, 60% of the annual plant operations and maintenance costs, 
60% of the annual administration and general expenditures attributable 
to program costs, and 7.5% of the total annual instructional expenditures 
to account for administrative expenses in this category. Excluded from 
the allocated instruction costs are central executive management expendi- 
tures which consist of approximately 3.8% of the administrative and 
30 

general expense. The constant portion of the Si^^j(t) which was 
attributed to each of the disciplines is: 



t Constant $ (t) 



1963- 64 $7.72 

1964- 6R $7.79 

1965- 66 ^8.12 

1966- 67 $8.59 

1967- 68 $9.08 

1968- 69 $8,67 



The variable portion of the allocated instructional costs was developed 

from an analysis of the expenditures in the discipline to determine the 

portion of total discipline expenditures attributable to non-salary 

costs. This variable factor is defined in the following manner: 

Total Discipline Expense ^ ^ ^ggj 

" Discipline Instructional 
Salary Expense 



'^nhe percentages used to estimate the allocated costs are based 
on actual 1968-69 data. These proportions are assumed to be approxi- 
mately the same for prior years. 
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This factor, x^lt), was applied to the direct cost of instruction by 
discipline by year, and added to the constant factor for the year to 
determine the total allocated instruction cost, i.e.: 

a. .(t) = x.(t)c.j(t) + constant $(t) (57) 
The resultant unit costs are shown in Figure 9. 

Included in Fiqure 9 is a listing of the annual fixed cost per 
student or indirect student cost, f(t). The indirect student cost is 
based on the cost of student services, registration and admissions, a 
portion of the library expenditures (20%), and the total . expenditures 
for student activities. 

The computed estimate of degree cost by student is shown in summary 
form in Figure 10. The three components of cost per degree-winner: 
direct instruction, allocated instruction, and indirect student expendi- 
tures, are shown along with the total degree cost. For this sample of 
20 students, the cost per degree awarded ranges froirj $2,180 for student 4 
(a transfer student) to $6,119 for student 3. The mean cost per degree- 
winner for the sample is $4,019, of which approximately AQ% resulted 
from direct instruction expenditures. Note, however, that the sample . 
standard deviation is relatively high, S.D. =^ $1 ,100, because of the wide 
range in the cost per degree-winner. 

Figure 11 is a detailed listing of the estimated degree cost per 
student showing, by year, the cost for each student in the sample by 
level of course-including the direct, allocated, and indirect cost per 
student attributable for the given year. Also shown on Figure 11 is the 
average cost per student by level of instruction and type of cost over 
the six year time frame. 
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SUMMARY OF ESTIMATED DEGREE COST 


3Y STUDEMT 




(SAMPLE 


OP TWENTY 1969 


GRADUATES AWARDED 


8. A. IN PSYCHOLOGY) 


SAMPLE 

tLEiwENT 

(STunENT) 


DIRECT 

INSTRUCTION 

EXPENDITURES 


ALLOCATED 

INSTRUCTION 

EXPENDITURES 


INDIRECT 

STUDENT 

EXPENDITURES 


TOTAL 

DEGREE 
COST 


1 . 


1696 


1843 


367 


3905 


?. 


1504 


1701 


367 


3572 


3. 


2587 


3047 


48'5 


6119 


4. 


883 


1048 


249 


2180 


. 5. 


1078 


1315 


249 


2642 


■ 6. 


• 1076 


1355 


249 


2 68'l 


7. 


1383 


1536 


249 


3l68 ' 


H. 


921 


1186 


367 


2473 


9. 


1634 


2036 


367 


4039 


lu. 


16b4 


2094 


495 


4242 


3 1 . 


1852 


2336 


' 495 


4682 


12. 


1443 


1464 


495 


3 4 n 1 


13, 


1187 


1346 


613 




1 ^, 


1629 


1961 


495 


4 0 ft ^ 


lb. 


1 788 - - 


*clC*2 ' - - 




4 3 fir4 

... *t .J O f 


16. 


1739 


2016 


74? 


*^ '7 f 


17. 


2274 


2795 


624 


5693 


18. 


1702 


2251 


624 


4577 


19. 


, 2353 


2924 


495 


5772 


2(V. ' • 


2198 


2427 


495 


5119 


TOTAL 


32580 


38785 


9011 


8 0376 . 


AVERAGE 


1629.00 


1939.25 


450.54 


4018.7 



ERIC 



SAMPLE 
STD. DEV. 



461.169 



565.136 



137. 136 



Figure 10. SUMMARY OF ESTIMATED DEGREE COST BY STUDENT 
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SECTION VI 

Estimating Future Costs 

For the purpose of estimating future costs, it may be necessary 
to develop a complex stochastic system to predict v^-j|^g(t) and thus 
determine u^j(t) for distributing th^^ estimated costs. Although it is 
assumed that cost exchange procedures will be concerned with only 
historical cost, a means to estimate future unit costs will be incor- 
porated in the VJICHE Resource Requirements Prediction Model to aid in 
planning and program analysis. 

In its present form, the first version of the Resource Requirements 
Prediction Model , RRPM-1 , requires the user to specify both the enroll- 
ments, n|^^(t), and the induced course-load matrix for each year of the 
forecast time frame. With this data, the v^ji^^Ct) may be determined for 
-EhXh terrm arrd the u^-j(t)- derived from v^- j-j^^tti / Ttie^moiiel vdi i ^-pro^^^ 
all of the data required to estimate d^-j(t) and compute the various unit 
costs previously described in the section on the Algebra of Unit Costs, 
including a set of algorithms to derive a. .(t). 

In order to estimate the cost per degree-winner, it is necessary to 
describe the distribution of a graduating set over time for each degree 
type and field of study specified. This matrix is referred to as the 
Degree Profile Matrix, E = {e^-j(t)}, a matrix describing the distribution 
of credits by discipline and course level for the typical degree-winner." 
Figure 12 is an example of a Degree Profile Matrix for a B.A. in 
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DEGREE PROFILE MATpIX PSYCHOLOGY B.A. (1969 SAMPLE. N = 20) 
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Figure 12. EXAMPLE OF A DEGREE PROFILE MATRIX, e.-Ct) 
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Psychology based on the sample data used in the empirical study. 
Using the sample data, each element of the matrix, e-jj(t), is computed 
as an average of credits which comprise a typical degree; viz., the 
total number of credits in discipline i, course level j, generated at 
time t, by the n|^g(p) graduating students (i.e., divided by 

the sample size, n(^g(p) 

i^j(t) = e*^j(t)/nkg(p) (57) 
A set of algorithms will estimate the ^-jjCt) based on costs produced 
by the model; thus, estimates of direct and allocated instruction cost, 
I'p(t) and I'y^(t), may be computed from the model data. 

In order to estimate Ip(t), it is necessary to input a Distribution 
Vector, = {d(l), d(2) ... d(p*)} where p' is the future year of the 
graduating set, which reflects the average enrollment distribution over 
time for a graduating set. Each element of the vector D^, may be com- 
puted from historical sample data by dividing the number of students in 
the sample graduating set that are present in the system at time t, 
z*(t), by the total number in the set, n. (p) 

Kg 

J(t) -^2*Ct)/nj^g^ ^ i58) 

0 < d(t) < 1.0 
t = I, 2, ... p-1 , p 
For example, D^, based on the data used in the empirical study of 1969 
B.A.'s in psychology is a vector with six elements which are estimates 
of the proportion of a graduating set present in a given year. 

^1969 " O-'fS^ 0.55, 0.60, 1.0. 1 .0) 

If we assume that this distribution is representative of future 
enrollment patterns; i.e., transfer policy and student persistence 
remain constant, then rp(t) for future periods may be estimated using 
predicted values of the indirect cost per student, f(t). 
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The cost per degree-winner Is computed in the same fashion as 
formula (40) 

tV=I [roCt) + r^(t) + rp(t)] (59) 
t=i 

This particular approach to the problem of estimating future degree-winner 
costs assumes that most institutions will be interested in only selected 
fields of study at specific points in time. 

It is anticipated that futur "sions of RRPN will include a 
stochastic enrollment forecasting module which will eliminate the need 
for an exogenous degree profile matrix and distribution vector. 

An alternative approach to estimating future degree cost is under 

study by a group at the University of California. Wagner and Weathersby, 

in an unpubl ished monograph, have proposed a system for estimating degree 

cost based on the prior expectation of costs. Quoting from their 
31 

monograph' 

In outline, this method first calculates the expected costs of 
admitting a student to a degree program. It then uses transition 
probabilities to calculate the probabilities of receiving some 
specified degree given that the student has been admitted to a 
program. Using these probabilities and the vector of expected 
total costs, a system of M 1 inear equations in N unknov/ns is solved, 
where M is the number of degree programs and N is the number of 
degrees' offered. (In general M=N) , the N unknowns are thie ''prior 
costs" per degree type i, i=l,...vN. ^.^^ 

Basically, the rationale underlying this approach is that resource 

commitment, and therefore decision-makingi takes place at- the point of 

admitting the student to the system. Therefore, the relevant data 



W. Gary Wagner and George B. Weathersby, "Alternative Costs per 
Degree Calculations," an unpubl ished monograph. University of California, 
Office of the Vice-President for Planning and Analysis, November 18, 

1970, p. 3. . r 
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is that which reflects such resource conCTitment. While this may be 
true for individual institutions, such an approach may not lend itself 
to interinstitutional exchange of instructional cost data. 
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Glossary of Notati on 



(to be added) 



ERIC 



265 



59 

BIBLIOGRAPHY 



(to be added) 



mc4 



266 



APPENDIX 6 

COST FINDING PRINCIPlIeS COMPUTER PROGRAMS 
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APPENDIX G 

COST FINDING PRINCIPLES COMPUTER PROGRAMS 



At the time of this writing, the CFP programs have been implemented 
at the following institutions: 



University of California 
Los Angeles 


IBM 


360/91 


- 0/S 


Dartmouth College 


Honeywel 1 


H-200 




Florida Atlantic University 


IBM , 


360/40 


- DOS 


University of Illinois 


IBM 


360/50 


-o/s 


Stanford University 


. IBM 


, 360/40 


- O/S 


State Center Junior College 
District, Fresno 


Honeywell 


H-200 




University of Utar- 


IBM 


360/40 


- DOS 


University of Washington 


Burroughs 


B-5500 





/ 

In addition to their, obvious utility in simplifying the enormous task 
presented to the nine participatinq subcontracting institutions, the 
programs can be utilized for such activities as: 



1. Preparing and/or validating budgeting formulas (CFP 06 - CFP 08) 
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Reporting to a funding agency using a program code 
than the WICHE/NCHEMS PCS. (CFP O'i - CFP 05). 

Performing other, cost studies (CFP 01 - CFP 08). 
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Documentation Abstract 



PROGRAM CFPOl 

Purpose 

This program will accept four parameter cards from the on-site card reader, 
reconcile the data located on these cards, and use the parameter information 
to reconcile institutional accounting information (lAI) resident on either 
punched cards or magnetic tapes. 

Inpu t 

This program will accept Institutional Accounting Information (lAI) as well 
as parameter cards that describe the location of lAI data on either magnetic 
type or card media. 

The three types of accounting information provided to the program are: 

1., Institutional Account Number Account Balance or Institutional 
Accounting Number/ Account Transaction File 

2. Institutional Account Number/Account Name File 

3. Institutional Account Number/PCS Account Number Crossover 
Parameter File 



Output 



CFPOl will generate a printed Audit Report and a magnetic tape, '^he Aduit 
Report will indicate any lAI errors detected while the program is accepting 
lAI information. 

The magnetic tape generated by CFPOl contains four record types: 

1. CFP Initial Record - contains user supplied data, institution 
name, and other data unique to the CFP programs for a given 
institution. 

2. lAI Account Name Record - contains the institutional account 
number and account name. 

3. lAI Account Transaction Record - contains either an institutional 
. account number and account balance or an institutional account 

number and transaction amount. 

4. Institutional lAI/PCS Percentage Crossover Record contains 
institutional account number^ PCS ac^qpunt number, crossover 
percentage. 
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Program Processing in General 



After opening the output tape to be generated by the program, CFPOl will 
accept parameter cards from the reader. Each parameter card accepted 
will be printed on the Aisdit Report and screened for correct information 
in relevant fields. Errors detected in parameter cards will be printed 
on the Audit Report immediately after the parameter card to which they 
pertain. 

If no parameter errors are detected ir\ the data cards , the program will 
store the data wrought from the parameter cards, construct and write the 
CFP Initial Tape Record, and request the first input reel or card deck 
be submitted for inpi^t. The order In which the Input Is requested is: 

1. Institutional Account Number/Account Name File 

2. Institutional Account Number/ Account Transaction File 
or Account Balance File 

3. Institutional Account Number/RCS Account Number Crossr- 
over Parameter File ■ 

The type of processing performed by the CFPOl program depends upon the 
type of file reconcilement attempted.. 
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1 . Institutional Account Number/ Account Name File Processing 



Each record accepted from this file is inspected to locate the 
Institutional Account Number and Institutional Account Name. 
As each account number/name doublet is isolated -from the input 
file, it is used to construct an lAI Account Name Record. 

2. Institutional Account Number/Account Transaction File Processing 

Records accepted from this file are scanned to locate the 
Institutional Account Number and Account Transaction. The 
dollar amount submitted by the user in this file may be either 
an account (period-to-date) balanct or a transaction amount. 

The account number and transaction amount obtained from this 
file are used to construct an lAI Account Transaction Record. 

3. Institutional Account NumbF " S Account Number Crosso ver 
Parameter File Process ...cj 

Each record obtained from this file is inspected to locate 
an institutional account number, a PCS account number, and 
a crossover percentage. The data obtained from this file 
are used to create an institutional/PCS Account Crossover 
Record. 

Upon completion of the three-file reconcil iation processes, CFPOl will close 
the output tape, display the end-ofr-job control totals relative to all types 
of data read and written on the Audit Report, and terminate. 
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Documentation Abstract 



PROGRAM CFP03 

Purpose 

This program will accept a magnetic tape generated by program CFP01 and 
sorted by program CFP02, and generate an Insti tution/PCS Crossover Report 
and an Insti tution/PCS Crossover Tape for use by programs CFP04 (sort) 
and CFP05. 

Input 

The magnetic tape accepted by CFP03 contains 80-character logical records, 
grouped 20 to a block to form a physical block length of 1600 characters. 

Output 

The CFP03 program produces an Institution/PCS Crossover Tape and Report. 

The n^agnetic tape prodiced by CFP03 contains 124 character logical records, 
grouped 10 records to a block to form a physical block length of 1240 
characters. 

Program Processing in General 

Upon initiation, CFP03 will open the input and output tape files (with 
appropriate label checking and creating processes) and the Institution/ 
PCS Crossover Report. The CFP Initial Record is read from the input tape, 
the date and institution name fields inserted in the report heading and ' 
the output tape's CFP Initial Record, and the CFP Ini 1:1 al Record written 
on the output tape. 
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The program will accept records from the input tape and construct Insti- 
tutional /PCS Crossover Records. Records accepted from the input tape 
ore assumed to enter in the following order for each institutional 
account: 

A. lAI Account Name Record (1 only per account) 

B. ,.;, lAI Account Tran-saction Record (1-n records) 

C. Institution/PCS Account Crossover Record (1-n records) 
Control Total s 

CFP03 maintains control totals for each input and output file and displays 
them on the printed report at the end of the job. 
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Documentation Abstract 



PROGRAM CFP05 

Purpose 

This program will accept a magnetic tape generated by program CFP03 (and 
sorted by program CFP04) containing crossover amounts between institutional 
and PCS accounting structures and generate a PCS/Institutional Account Cross- 
over Report and a PCS Account Balance magnetic tape. The magnetic tape 
produced by CFP05 is used by programs CFP06, CFP08 (sort), and CFP08 to 
generate PCS cost center balances from data supplied initially in program 
CFPOl . 

Input 

The magnetic tape accepted by CFP05 contains two types of records. These 
records are: 

A, CFP Initial Record contains data supplied by user In program 
CFPOl, institution name, and other data required by CFP computer 
programs ^ 

B. Institutional/PCS Account Number Crossover Record - contains 
intersystem crossover parameters for each institutional 

account. : \ . . : ,■ 

Output ^ 

Program CFP05 produces a PCS Account Balance magnetic tape and a PCS/ 
Institutional Account Crossover Report in CFP cost center order. 
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Program Processing in General 



Control Totals 

CFP05 win maintain control totals for each input and output file and 
display these totals on the operator's console at the end of the job. 
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Documentation Abstract 



PROGRAM CFP06 

Purpose 

This program will accept cards describing PCS account parameters and write 
•these parameters on magnetic tape for later use by programs CFP07 and CFP08 

Input 

CFP06 will accept parameter cards and, based upon these parameter cards » 
accept additional information regarding allocation variables (e.g., - F + 2 
credit hours, contact hours, etc.) by CFP cost center from either magnetic 
tape or punched cards. 

Output 

The output produced by CFP06 is an Audit Report noting data reconciliation 
errors and a magnetic tape containing data drawn from the input files. 

Control Totals 

Control totals depicting the quantity of each parameter card type accepted 
by the program are maintained and printed on the Audit Report at the end- 
of-job. 
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Documentation Abstract 



PROGRAM CFP08 

P urpose 

This program will accept PCS account parameters and user-supplied allocation 
commands and perform interaccount dollar transfers based on allocation 
statements. User statements prepared in a free-form English language text 
are used to direct the program's allocation process. A joint audit/alloca- 
tion report is generated that- describes the status of PCS accounts and 
the allocation process as it is undertaken. A magnetic tape is produced 
at the end of each allocation containing the status of each PCS account at 
the time of program termination. An alternate feature of this program 
supports magnetic tape copies of the entire PCS array after each user 
command is effected. 

Input 

This program accepts a magnetic tape generated by CFP07 containing PCS 
account parameters and punched carr'^s containing user supplied allocation 
commands. 

The command language control cards accepted for input by this program 
contain free-form English language descriptions, of PCS account manipulations 
desired by the user. Each Input card is split into three areas: 

A. Card Sequence Number (card columns 1-4). 

B. Souv^-ie Statement Area (card columns 6-71), 

C. Card Identification Field (card columns 72-80). 
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The command language supported in these cards is designed to afford the 
user the utmost flexibility in establishing allocation techniques. The 
statements comprising the command language appear below. 

1 . SET Statement 

The SET Statement permits the user to establish an account 
balance different from that either provided by the PCS 
Account Balance tape or established by account transfers 
during the program's execution. ■ 

Format • ; 

SET #aaa...a TO :$nnn...n " ' .: 

Example - 

SET #04096388 TO $85 
SET #01036046 TO $18465 

2. ESTABLISH Statement 

PCS accounts not defined on the PCS Account balances tape 
may be inaugurated by use of this statement. 

Format 

ESTABLISH #aaa,... a,, #aaa...a„, #aaa. . .a,.. .#aaa. . .a 

I I 3 n ; 

Exampl e - 

ESTABLISH #04196533, #064149938, ESTABLISH #01639400 
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TRANSFER Statement 



PCS account balances may be transferred between accounts 
by use of this statement. The percentage preceding each 
PCS account number is multiplied by the balance of the 
PCS account, added to any preceding/succeeding percentage 
account balance products, and algebraically summed with the 
existing balance of the receiving PCS account. 

Format 

TRANSFER nnn.nn^% of #aaa...a^ AND nnr].m^% of ^aaa.-.a^ 
AND ...nnn.nn^^ OF ^aaa-.-a^ OT #aaa...a^ 
Example - 

TRANSFER 8.60% of #03699420 AND 46.95% OF #01800000 AND 
86. or, of #01903093 TO #06041938 

TRANSFER 46.2% of #04163980 TO #01914068 

ALLOCATE Statement 

Inter-PCS account al locations may be performed using this 
Statement. The PCS account balances enumerated directly 
after the word ALLOCATE are distributed across PCS accounts 
cited immediately after the word ACROSS using the formula 
cited after the word USING. As each inter-PCS account 
is allocated, the "sending" PCS account balance is zeroed. 
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Format 



ALLOCATE #aaa...a^ TO #aaa. ..a^, 
#aaa. . .a^ TO #aaa'. . .a^, 
#aaa. ...a^ TO #aaa. . .ag 

ACROSS #aaa.. .a^ TO #ae-....ag 

#aaa. . .ag TO #aaa. . .a^^, ... 
#aaa. . .a-j-jTO #aaa. . .a^^ 

; USING nnn.nn^^. OF PAR rrni^ + nnn.nn2rOF PAR mm^ + 
nnn.nn^X of PAR mm^ 

Exaniple - 

ALLOCATE #01046190 TO #01046268, AND 

#04938632 AND #06369412 TO #06369500 

ACROSS, #01954128 ro #01955000, AND 

#03639140 TO #03640000, AND #06838041 

USING 2.0% OF PAR 16 + 36.55^ OF PAR 14 - 
18.65% OF PAR 3 

. } 

Output 

CFP08 will generate an Audit/Status Report containing the step-by-step 
allocation for. each affected CFP cost center as well as magnetic tape 
containing the status of each PCS Account, 
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Program Processing in General 



After opening the input and output files assigned to the program, CFP08 
will zero the PCS array, read tape records generated by CFP07, and insert 
Values in the array for each PCS account. 

When the input tape reaches end-of-file, the program will rewind the tape, 
accept command statements from the reader, pose the command statement, and, 
if no syntax errors are present in the command statement, execute the 
command. Errors present in the user-supplied language will be noted on 
the printer. 
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GLOSSARY 



Tenn 

A-21 rate 

Atademic Support Program 
Accelerated Depreciation 

Activity Crossover 
Allocation 

Allocation Parameter 
Assignable square feet 

Average Cost 



Description 



The overhead rate determined by principles 
defined in the Office of Management and 
Budget Circular No. A-21 . 

A support program consisting of those program 
elements which directly assist the academic 
functions of the Institution. 

An allocation method which provides for 
higher depreciation changes in the first 
years of an asset's life and steadily declin- 
ing depreciation charges in successive years, 
based on the assumption that obsolescence 
or usefulness 1s greatest early in the life 
of an asset. 

A process whereby the activities supported 
by the expenditures recorded in a fund 
accounting system are matched with the same 
activities associated with a program classi- 
fication structure. 

The process of apportioning the costs residing 
in a donor cost center (i.e. support cost 
center) to one or more recipient cost centers 
usually based on statistical data of the 
institution. 

Institutional statistical data which serve 
as a proxy measure for actual resource 
jtil ization. 

The sum of all areas on all floors of a 
building assigned to, or available for 
assignment, to, an occupant, including every 
type of space functionally usable by an 
occupant (excepting custodial, circulation, 
and mechanical areas) . 

The total cost attributed to a cost center 
divided by the total number of units of 
output produced by that cost center. Also 
referred to as unit cost., 
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Term 



Budget 



Buildings 



Capital Cost 



Cost 



Cost Accounting 



Cost Aggregation Structure 



Cost Category 



Cost Center 



Description 



A statement of proposed expenditures for 
a fixed period or for a specific project, 
or program, and the proposed means of 
financing the expenditures. 

A component of an institution's assets which 
refers to facilities permanently affixed 
to land and the remodeling of such facilities, 
including the associated heating systems, 
electrical systems, fixed equipment, sewers, 
sidewalks and driveways, within five feet 
of the building. 

The valuation placed upon the services provided 
by land, buildings and equipment owned and 
utilized by an institution during any time • 
period. 

The measure in dollars of institutional 
resources used in the process of providing 
institutional outputs during a given time 
period. 

An expanded and ongoing phase of the general 
or financial accounting system which provides 
management promptly with unit cost information 
which can be used to interpret expenditures- 
incurred in the operation of the business! 

A specified aggregation of the activities 
within the programs identified in the Program 
Classification Structure to a level which 
results in cost centers containing relatively 
homogeneous activities. 

A class of expenses representing a type of 
resource utilized. The major categories of 
cost for Cosir Finding Principles are salaries 
and wages 5 supplies and expense, and capital 
assets. ' 

The basic unit in the cost aggregation struc- 
ture. For cost finding purposes, the cost 
centers are program elements (or aggregations 
thereof) identified in the Program Classifi- 
cation Structure to which costs can be , 
assigned. Cost centers may be at the sub- 
program , program category , program subcategory , 
or program sector level of the PCS. 



Term 



Description 



Cost Finding 



Cross-Allocation 



Crossover 

Current Operating Expenses 
Depreciation 



Direct Allocation 



Distribution , 



Donor Cost Center 



An analytical process periodically used in 
lieu of a formal cost accounting system 
which makes use of accounting data as well 
as other data available within the institu- 
tion in order to arrive at unit cost informa- 
tion for all activities conducted by the 
institution. 

A method for apportioning costs among programs 
which places no restrictions on the inter- 
actions between any two programs in the 
production process. The distinct line between 
primary and support programs is blurred as 
any program may support another and at the 
same time produce output for final demand. 
Also referred to as simultaneous allocation. 

See Activity Crossover. 

See Operating Expenses. 

The process of apportioning the cost or other 
basic value of an asset, less salvage value 
(if any) , over the estimated useful life 
of the asset in a systematic and rational 
manner. 

A method for apportioning the costs of 
support programs to primary programs based 
on the premise that all- support program 
activities contribute directly and exclusively 
to the primary programs. The costs associated 
with support programs are not allocated to 
other support programs as an intermediary 
step in the direct allocation process. 

The process of attributing cost categories 
to a given activity in a manner which 
measures resources utilized by that activity, 
k'ithin the cost finding process, all costs 
are distributed to cost; centers prior to the 
allocation of support costs. 

A cost aggregation point from which the 
related costs . are apportioned to recipient . 
cost centers through the use of an alloca- 
tion technique and allocation parameters. 



Term 



Equipment 



Factors of Production 



Faculty 



Faculty Activity Analysis 



Faculty Assignment Analysis 



Faculty Contact Hour 



Full Costing 



Description 



A component of an institution's assets which 
includes movable items having a useful life 
of more than one year and a cost above an 
institutionally defined minimum. 

The resources utilized by an institution 
in achieving its stated objectives including 
faculty and supporting staff, supplies and 
expense, and capital assets. 

The persons -employed by an institution who 
have all or some portion of their appoint- 
ment classified as Instructional assignment 
using the guidelines, set forth in the Manual 
for Man power Accounting in Higher Education . 

A process by which the activities of faculty 
are analyzed in order to determine contribu- 
tions to institutional programs. As used 
by Cost Finding Principles, a method for 
distributing salaries and wages of the 
instructional staff to cost centers based 
on the actual tasks performed by a faculty 
member in fulfillment of his contractual 
obi igation. 

A process by which the assignments of faculty 
are analyzed in order to determine expected 
contributions to institutional programs. As 
used by Cost Finding Principles, i method 
for distributing salaries and wages of the 
instructional staff to cost centers based 
on the expected tasks to be performed by a 
faculty member in fulfillment of his con- 
tractual obligation. 

One hour (or period) spent by one faculty 
member in contact with a scheduled classroom 
course or section. Also known as a weekly 
faculty contact hour. . 

The process whereby all of the resources 
utilized by an institution in producing 
an output are identified and associated 
with that output. 



Term 



De scription 



Full -Time Equivalent 



Fund Accounting 



Gross Square Feet 



High-Order Cost Center 



Implicit Cost 



Incremental Cost 



Independent Operations Program 

Institutional Accounting : 
Institutional Support Program 

Instruction Program 



juivalent of one person who 1s defined 
to be carrying a full load or having a full- 
time appointment in terms of institutionally 
agreed upon conventions for converting numbers 
of specific individuals (students or employees) 
to equivalent number of full-time people. 

A methoa of recording assets, 1 iabi Titles , 
revenues, and expenditures in distinct 
accounting entities which are establ ished 
for the purpose of carrying on specific 
activities or attaining certain objectives 
in accordance with special regulations, 
restrictions, or l imitations. Also* referred 
to as institutional or . governmental accounting. 

The sum of the floor areas Included within 
the outside faces of exterior walls for all 
stories or areas, which have floor surfaces. 

One that receives a greater amount of services 
from other cost centers while providing 
relatively fewer services. High-low priority 
ranking of cost centers is employed in the 
recursive allocation technique. 

A generic term used in economics to denote an 
estimated value when no cash payment 1s made 
that would establ ish an absolute value. . 

The change in total costs which results 
from going from one level of output to 
another. 

A support program consisting of those program 
elements which are independent of, or 
unrelated to, the basic missions of .the 
institution . 

See fund accounting. 

A support program consisting of those 
activities within the institution which 

provide campus-wide support to the other 
programs . 

A primary program consisting of all formal 
instructional activities in which a 
student engages to earn credit toward a 
degree or certificate. 



Term 



Description 



Joint Product Cost 



Land 



Low-Order Cost Center 



Marginal Cost 
Net Square Feet 

Operating Expenses 

Opportunity Cost 
Organized Research Program 



Primary Cost Center 



Primary Programs 



The cost incur^ad in association with an 
activity which produces outputs for more 
than one program. 

A component of capital assets which includes 
the building sites , parking lots, athletic 
fields, and other real property owned and 
utilized by an institution. 

One that provides a greater amount of services 
to other cost centers whil e receiving 
relatively fewer services. High--low priority 
ranking of cost centers is employed in the 
recursive allocation technique. 

The increase in total cost caused by the 
production of one additional unit of output. 

The sum of all areas on all floors of a 
building including hallways, custodial, 
circulation, and mechanical areas. 

Charges incurred, whether paid or unpaid, 
for operation, maintenance, and interest 
and other charges for operating purposes 
during the fiscal period. 

A benefit foregone. The cost of any resource 
w1 th al ternati ve uses that i s committed to the 
production of higher/ education outputs. 

A primary; program consistiricj of those research' 
related program elements establ ished within 
the institution under the terms of agreement 
with agencies external to the institution 
or separately budgeted and conducted with 
internal funds. 

A cost aggregation point identified for 
cost finding purposes within the primary 
programs (i»e. instruction, research, and 
public services) of the Program Classifica- 
tion Structure. 

That portion of the Program Classification 
Structure that contains the activities 
directly related to the accomplishment of; 
the missions of higher education. 
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Tern 



uescri ption 



Program 



Program Classification Structure 



Program Element 



Program Measures 



Public Service Program 



Recipient Cost Center 



Recursive Allocation 
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A stratum in the Program Classification 
Structure hierarchy. The major institu- 
tional missions and related support objec- 
tives* The PCS is based on seven programs. 

A classification system that categorizes the 
activities of an organization according to 
their relationship to the organization's 
objectives. Reference to the publication 
by that name developed by the National Center 
for Higher Education Mai.agement Systems.. 

The lowest level of aggregation in the Program 
Classification Structure hierarchy. The 
program element represents the smallest 
unique collection of resources that are 
output producing activities (i.e. , a collection 
of resources 5 technologies ^ and policies 
which, through their integrated operation, 
produce goods or services that are of value 
to the organization because they contribute 
. to the achievement of an institutional 
objective. 

The quantitative indicators of resource 
utilization, activities, and outputs 
associated with a program element. 

A primary program consisting of those program 
elements within the institution which produce 
outputs directed toward the benefit of the 
community or individuals residing within 
the geographic service area of the institu- 
tion. 

A cost aggregation point to which costs are 
assigned from donor cost centers through 
the use of an allocation technique. 

A method for apportioning the costs of support 
programs to primary programs; based on the 
premise that support program activities may 
contribute directly to any program (support 
or primary) which has a higher-order ranking. 
Implicit to the recursive allocation technique 
is the ability to rank all cost centers into 
a high-low order with the low-order cost . 
centers being totally distributed among the 
higher-order cost centers. ; Also referred « 
: to as step-down al location. * 
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Term 



Description 



Replacement Cost 



Replacement Cost Index 



Salaries and Wages 



Salvage Value 
Section 

Simultaneous Allocation 
Step-down Allocation 
Straight-line Depreciation 



Student 



Student Credit Hour 



The originalvalue of an asset expressed in 
current dollars. Replacement cost is calcu- 
lated by applying a replacement cost index 
to the historical cost of an asset. 

A ratio of current costs to. original costs 
for a particular class of assets. 

The gross cash salary of the individual 
from all institutional sources before deduc- 
tions or exclusions, together with all 
staff benefits, directly and explicitly 
identifiable with the individual as to 
dollar amount and value, e.g. employer's 
PICA contribution, employer's contribution 
to TIAA-CREF or other retirement fund, 
employer's share of medical, hospital, 
accident, or life insurance premiums, and 
market value of goods or services provided 
to an employee for personal use or consump- 
tion. 

The sale, trade-in, scrap, or junk value 
of an asset when it is no longer useful to 
an institution. 

A group of students assembled for instruc- 
tion in a .regularly scheduled meeting of 
a course. 

See cross-allocation. 

See recursive allocation. 

The allocation of the cost of an asset 
equally over its useful life based on the 
assumption that depreciation is a .function 
of time rather than of use. 

A person registered in an institution ofr 
higher education and pursuing a course of 
study. 

A unit of measure which represents one 
student engaged in an activity for which 
one hour of credit toward a degree or other 
certificate will be granted upon successful 
completion. 
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Term 

Student Service Program 

J- ^ 

Supplies and Expense 
Support Cost Cfc-^ter 

Support Programs 
Transfer Payments 

Unit Cost 
Useful Life 



Descriptio n 



A support program consisting of those program 
elements related to the institution's student 
body, excluding the degree-related curriculum 
and student records, 

All operating expenses other than salaries and 
wages . 

A cost aggregation point identified for 
cost finding purposes within the support 
programs (i.e., academic support, student 
support, i'hstitutional support, and indepen- 
dent operations) of the Program Classification 
Structure. 

That portion of the Program Classification 
Structure that contains those activities 
which are necessary or vital for the successful 
operation of the primary programs. 

Funds received by the institutions from 
government, business, and other sources 
which are subsequently distributed to 
third parties, these funds do not represent 
payment for services rendered by the 
institution. 

See average cost. 

The period of economic utiTity during which 
an asset renders service to an institution. - 



293 



NOTES 



ERIC 



NOTES 



1. Robert Lanison and John Powel , A Study of the Costs of Graduate 

Education (Washington, D.C. : Council of Graduate Schools, 1971). 

2. American Council on Education, College and University Busi nes- 

Administration {Washington, D.C: 1968), p. 278. ^ 

3. American Hospital Association, Cost Finding and Rate Setting for 

Hospitals (Chicago: 1968) , p. 9. 

4. The American Heritage Dictionary of the English Language , William 

Morris, editor (New York: American Heritage Publishing Company, 
Inc. and Houghton Mifflin Company, 1969). 

5. Adolph Mautz, Othel Curry, and George Frank, Cost Accounting 

(Cincinnati , Ohio: South-Western Publishing Company, 1962), p. 22. 

6. U.S. Department of Health, Education, and Welfare, Social and 

Rehabilitation Service, The Cost and Output of Graduate Social Work 
Education: An Exploratory Study (Stanford. Conn. : Cooper and 
Company, 1970), p. 19. 

7. Robert N. Anthony, "What Should 'Cost' Mean?" Harvard Busin ess Review, 

Vol. 49 (May-June, 1970), 121. ~ ' — " 

8.. Taken in part from Lamson and Powel , o£. cit . 
9. American Council on Education, 0£ crt . , p. 194. 

10. Ibid., p. 143. 

11. - Charles R.Thomas, Data Element Dictionary: Staff, Facilities , 

Course, Faculty, Finance , 1st ed. (Boulder, Colorado: Western 
Interstate Commission for Higher Education, April, 1970). 

12. Warren W. Gulko, Program Classification Structure . Preliininarv 

Edition for Review (Boulder, Colorado: Western Interstate 
Commission for Higher Education, June, 1970), pp. 1-27 through 
1-34 reprinted in part. 

13. W. John Minter, Manual for Manpower Accounting in Higher Education 

(to be published by the National Center for Educational Statistics, 



id 

ERIC 



295 



14, Harry A. Finney and H. E. Miller, Principles of Accounting: Advanced , 

5th ed/ (New York: PrenticG-Hall , Inc., 1960). p. 7. ^ ~" 

15. Office of Management and Budget, Circular No. A-21 (Washington D.f\; 

0MB, Revised September 2, 1970), p 10. 

16.. Lamson and Powel , op^. ci t . 

17. The National Center for Higjfner Education Management Systems recently 

initiated the Information "Exchange Procedures (lEP) Project. The 
priinary function of lEP iS: to deffine conventions regarding the ; 
manner in which instl'tutip^ be aggregated and arrayed 

for interinstitutiWnal coraparison. 

18. Warren W. Gulko> Unia Cost^§ff Instruction: A Methodological Approach 

^Boulder, Colorado: Western Interstate Commission for Higher 
Ediarcation, January,, 1971). 



•1 









• • 


4> 


M 




N> 




•-^ 






o\ 




o 


s: 


o 


H 


o 


O 


o 




4> 




Ui 




M 


id 


O 


M 


O 




• . 






o 




W 




• • 












> 













ERIC 



Advisory Structure for the 
NATIONAL CENTER FOR HIGHER EDUCATION MANAGEMENT SYSTEMS ot V/ICHE 



EXECUTIVE COMMITTEE 



Dr. Frank C. Abbott 

Executive Director 

Colorado Commission on Higher Education 

(July 1, 1973) 
Rutherford H. Adkins 

Vice-President 

Fi^c University 

(Bily 1, 1973) 
Dr. Thomag F. Bates 

Vice-President for Planning 

The Pennsylvania Suie University 

(July 1, 1973) 
Donald H. Clark 

Chairman of the Hijjier Eciucation 
Advisory Committee to the Midwest 

Council of Statte Governments 

(July 1, 1973;} 
Dr. Joseph R Cosand 

President 

The Junior College District of St. Louis 

(July 1, 1973) 
Kenneth Crei^bton 

Deputy Vice-President 'for Finance 

Stanford University 

(July 1, 1973) 
Paul V. Cusick 

Vice-President for Busirress and Fiscal Relations 

Massachusetts Institute oif Technology 

(July 1, 1972) 
Ted Davis 

Financial Vice-President 

University of Utah 

(July 1, 1973) 



Dr. Alan Ferguson 

Executive Director 

New England Board of Higher Education 

(July 1, 1973) 
Loren Furtado 

Assistant Vice-President 

University of California 

(July 1, 1972) 
Richard Gibb 

Commissioner of Higher Education 

South Dakota State Board of Regents 

(July 1, 1973) 
Robert L. Harris 

Vice-Chanceltor 

Califoriiia Community Colleges 

(July 1, 1972) 
Dr. Bert Y. Kersb 

Dean of Faculty 

Oregon College of Education 

(July 1, 1972) , 
Samuel Lawrence 

Vice-President for Administration 

Cornell University 

(July 1, 1972) 
Dr. Roy lieuallen 

Chancellor 

Orejxon State System of Higher Education 

(July 1, 1972) 
Douglas MaeLean 

Vice-President for Staff Services 

University of Houston 

(July 1, 1973) _ 
Dr. Rol>ert H. McCabe 

Executive Vice-President 

Miami-Dade Junior College 

(July 1, 1972) 



Dr. Robert McCambridge 

Assistant Commissioner for 

Higher Education Planning 
The University of the Slate of New York 
(July 1, 1973) 
Rohert Mautz 
Chancellor 

State University System of Florida 
(July 1, 1972) : 
Dr. C. Theodore Mkau 
Chancellor 

The Minnesota State College System 

(July /I, 1973) 
Gordon Osbom 

Assistant Vice-Chancellor for Management 

State University of New York 

(July 1, 1973) 
James Ryan — (Chairman) 

Vice-President for Planning and Budgeting 

University of Washington , 

(July 1, 1972) 
Dr. E. F. Schielinger 

Associate Director for Research 

Southern Re^rional Education Board 

(July 1, 1972) 
Dr. Thomas S. Smith 

President 

Lawrence University 
(July 1, 1972) 
Dr, Martin Zei<;ler 
Associate Provost 
University of Illinois 
(July 1, 1972) 



TECHNICAL COUNCIL 



Dr. W. K. Boutwell 

Director 

GfTice of Planning and Evaluation 
Florida State University System 
(July 1, 1973) 
Mrs. Mary Jane Calais 
Coordinator 
Finance Department 

The Junior College District of St. Louis 

(July 1, 1973) 
Denis Curry— (Chairman) 

Deputy Coordinator for Information Systems 

Washington Council on Higher Education 

: (July 1, 1972) ^ 
John Chaniiey 

Director 

University GfTice of Administrative Data Processing 
Universitv tof Illinois 
(July l,lm2) - 



Will iam Dempsey 

Assistant to the President 

Slate University of New York at Plattsbureh 

(July 1, 1973) 
James Eden 

Director of Administrative Services 
and Assistant to the President 

University of Rochester 

(July 1, 1972) 
John Gwynn 

Associate Director 

Project INFO 

Stanford University 

(July 1, 1972) 
Dr. Hans H. Jenny 

Vice-President of Finance and Business 

Director of Administrative Computer Services 

College of Woostur 

(July 1, 1973) 



Dr. George Kaludis 

Vice-Chancellor 

Vanderbilt University 

(July 1, 1973) 
Garland P. Peed 

Assistant Superintendent, Business 

State Center Junior College District 

(Julv 1,1973) 
Ron Sapp 

Director 

Office of Administrative Systems 
Johns Hopkins University 
(July 1, 1973^ 
Dr. George B. Wcatbersby 
Assistant Director 
Office of Analytical Studies 
University of California 
(July 1, 1972) 
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